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TYPICAL CRAFTSMEN FROM NINE DEPARTMENTS IN BELDEN MAGNET WIRE PLANT 
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25 + 29-205 YEARS 





Helen Kukowski 
otelen Ku ROWSRE 
c 


gauges Beldenamel wire 
with Master Micrometer 


Inspection after inspec- 
tion is the standard rou- 
tine in making Belden 


calof all inspectionsis the 
final check-up of Helen 
Bukowski with the master 
micrometer. With the co- 
operation of her experi- 
enced fellow craftsmen 
and her own training of 
25 years, Helen Bukowski 
eliminates every trace of 
the Trouble Trio. She 
personifies the personal 
attention to manufactur- 
ing details which makes 
Belden wire the standard 
of high quality every- 


where! 


Belden Operators are always alert 
to keep the Trouble Trio out of your wire 


You want dependable magnet wire! 


You don’t want the Trouble Trio to sneak into your winding 
department. Poor Spooling and Springy Wire are two bad actors. 
They wreck winding schedules and raise your production costs. 
Defective Insulation is another trouble-maker. He causes customer 
dissatisfaction and kills your repeat sales. 


Continuous inspection routines in the Belden wire mill prevent the 
Trouble Trio from infesting Belden Magnet Wire. For your own safety 
and economy, specify Belden on your next order for magnet wire. 


Belden Manufacturing Company 
4633 W. Van Buren St., Chicago, Illinois 
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Belden Magnet Wires 


BELDENAMEL © COTENAMEL + SILKENAMEL ¢ TEXTILE COVERED MAGNET WIRE 
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PRINCIPLES OF THE BALL BEARING 






























Load on a plain bearing is supported by a film of oil, the function- 
ing of which is dependent upon such variable factors as film thickness 
permitted by bearing radial clearance and the effect of temperature 
changes upon lubricant viscosity. Maintenance of the oil film is influ- 
enced by other variables, such as speed of rotation, the method of lu- 
bricant supply, the design of oil-distributing grooves, and the changes 
in bearing clearance due to heat, as well as wear induced by sliding 
friction. 

To secure m --urate positioning of shafts and 
reduce the powe ~—but_in a manner 
not subject to ft a “7 
sively changin; in Short 
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bearing are 
K, financed by a 
e by research 
modern ball 

on yby Conrad in 
designing the single row annular or radia id by New De- 
parture engineers in their development of the ¢ "purpose, com- a 
bined radial and thrust ball bearing. 


The ball bearing has, therefore, been distinguished from other — 
forms of rolling bearings, in having a sound background of scientific 
principle governing its design. The resultant load-carrying capacity gc 
has thus not been merely a matter of experiment, but is subject to as 
accurate a mathematical determination as is the strength of a steel 
bridge. Though, compared with the plain bearing, the ball bearing is me 


































a mere infant in age, its load-carrying ability, endurance life and fric- 
tion loss is predictable with infinitely greater accuracy and assurance — 
than that of any other form of shaft support. 

The steel ball, due to its shape, possesses inherent advantages not — 


equalled in’any other form of rolling body, in that whatever the angle 
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PERFORMANCE STANDARDS RISE WITH 






Performance is actually what 
you have for sale. If the perform- 
ance of your product can be 
improved without additional cost, 
the wisdom of such a step cannot 
be questioned. And that is exactly 
what some manufacturers have 
accomplished by switching to 


characteristics. At the same time, 
manufacturing costs were reduc- 
ed by cleaner punching, increased 
die life and faster assembling. 
Granite City Electrical Sheets 
are produced with extreme care 
in a new, modern mill under the 
close supervision of metallurgical 


Granite City Electrical Sheets! KK + and electrical engineers who are 
Perhaps you can do the same. Z top-ranking specialists in this field. 
Performance was stepped up ‘ = The result is unusual uniformity 
for these motor and transformer S and the closest possible conform- 
makers because Granite City Elec- ‘ Ht \\ \S ity to individual specifications. 
trical Sheets gave them increased ‘ WW) A possible better source of sup- 
permeability, lower core loss, and a D> ply should always be investigated 
greater permanence of electrical \ Fpoc —we invite your inquiry. 





1803 Boatmen’s Bank Building, St. Lovis « 8 South Michigan Boulevard, Chicago « 1104 R. A. Long Building, Kansas City 
1602 Mariner Tower, Milwaukee ¢ 1613 Pioneer Building, St. Paul *« 4000 York Street, Denver * 77 McCall Place, Memphis 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 932 Madison Ave., New York, N. Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20, 1934, Vol. 23, No. Q. 
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Improve Your Product's 


TVLE SAFETY —STURDINESS 


with Bakelite Materials 


HAT FEATURE of your electrical product con- 

\\ tributes most to its salability? Appearance?... 

Electrical performance?...Durability?...No matter 

which it is, you have unlimited opportunity to 

increase its effectiveness by employing Bakelite 
plastics in your designs! 


Consider the following typical applications of 
Bakelite plastics in the electrical field. They indi- 
cate how these versatile materials can add salabil- 
ity to thousands of other modern electrical devices. 


Distinctive styling for an automatic toaster was obtained 
by Crocker-Wheeler Electric Manufacturing Company 
through use of Bakelite Molded to form the handsome, 
ebony-like base. 


Greater electrical safety for the Lobl heating pad 
switch was gained by producing it from enduring, moisture 
resistant Bakelite Molded. 


Sturdiness and light weight are major advantages realized by 
Dremel Manufacturing Company through use of Bakelite 
Molded for the housings of motor-driven hand-tools. 


Note that these are merely different applications of 
one type of Bakelite plastics! With literally thou- 
sands of other Bakelite materials also available, it 
is safe to say that you can improve the design of 
nearly any electrical device you may produce. 
Save time in selecting the right plastics, by consult- 
ing Bakelite Plastics Headquarters. 

Write for Portfolio 25 of useful booklets which 
describe many Bakelite plastics and their uses. 
BAKELITE CORPORATION, 247 Park Avenue, New York 


Chicago: 43 East Ohio Street 


BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St., Toronto 
West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles, Seattle 


Rugged, durable housing for the Dremel 


Company, molder. 





Self-insulating switch and thermostat rious 
Moto-Tool is completely formed from ing of Bakelite Molded forThe Lobl Manu- 
Bakelite Molded. Racine Universal Motor facturing Company heating pad. Associated 


Attleboro Manufacturers, Inc., molder. 





New automatic Toast-O-Lator with complete one-piece base of lustrous black 
heat-resistant Bakelite Molded. Northern Industrial Chemical Company, molder. 


Consult Bakelite Headquarters for Plastics 

More than 2000 Bakelite plastics are now available at this 
single, central source. There are phenolic, urea, cellulose- 
acetate and polystyrene materials...opaque, translucent and 
transparent plastics in a color range that rivals the rainbow: 
Here are some of the many types: 

SPECIAL CEMENTS LAMINATED STOCK INSULATING VARNISHES 
CAST RESINOIDS MOLDING MATERIALS BAKING-TYPE FINISHES 


BAKELITE 


B 
Ne mpeeed nade nests tows steve Summguid sore me ag > ake, octets grey © wttoen te ante 
CO J ase ot cree one tae cas of tate Conpuratent pears 


mowtecnond by Bateiee Corpermon Under Se capt! #8 he 


PLASTICS HEADQUARTERS 


VISIT THE BAKELITE EXHIBIT, HALL OF INDUSTRIAL SCIENCE, NEW YORK WORLD’S FAIR 1939 
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A BOOK THAT IS 
AS BIG AS A 


You can get practically any bearing you want for 
any application, in any quantity, instantly from 
stock by mere easy reference to Bunting’s Catalog. 

For made-to-blue-print products and unusual or 
special requirements, we offer the most advanced 
and complete service in the industry. Ask about 
it... The Bunting Brass & Bronze Company, Toledo, 
Ohio. Warehouses in All Principal Cities. 


BUNTIN 


BRONZE BUSHINGS - BEARINGS 
PRECISION BRONZE BARS 
BABBITT METALS 
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Trouble-Free > § 
Motor Control 9 * 
Tels s 


Machine 








The simplicity . . . the double break, silver alloy 
contacts that never require attention ... the gen- 
erous wiring space . . . the millions of operations 
built into the Bulletin 709 solenoid starter have 
made it a favorite of machine tool manufacturers. 


9 SOLENOI 
TE LA 


The Secret of Allen-Bradley 
Solenoid Starter Performance 


In the Allen-Bradley starter, the movable contacts are connected directly 
to the solenoid plunger—the starter's only moving part. The plunger slides 
freely in its phosphor bronze guide. Friction-producing parts have been 
eliminated. There are no complicated mechanisms or flexible jumpers. That's 
why these starters provide millions of trouble-free operations. 


NO PIVOTS -PINS-BEARINGS 
in Allen-Bradley Solenoid Starters 


Trouble due to dirty, corroded, or sticky pivots or pins, or delayed bearing 
action has been done away with. Designers of high speed machine tools 
can safely take advantage of this starter’s precise and consistent operation. 


Furthermore, you never need to clean or file the double break, cadmium 
silver alloy contacts on Allen-Bradley solenoid starters. Valuable contact 
life is not wasted. Maintenance expense is saved. And, these are not the 
only advantages of the Allen-Bradley solenoid starter! Write for booklet. 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. Cut-away view of the Allen-Bradley 
solenoid starter. Contacts and solenoid 
plunger form the only moving part. 
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SOLENOID MOTOR CONTROL 
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SIMPLIFY YOUR DESIGN—DOUBLE YOUR GREASE CAPACITY— 
ELIMINATE DIRT HAZARD 


WITH THIS 


Ideal Self-Sealed Bearing 








Can be packed with at least 100% more grease than any 
other self-sealed bearing—especially adapted, therefore, for 
continuous service for long periods. 





Eliminates the dirt hazard and insures absolute retention of 
lubricant—by the use of flanged metal shields, recessed inner 
ring construction and two or more grease grooves, the combina- 
tion affording a truly effective labyrinth. 





Is equally efficient in retaining grease in horizontal or vertical 
position. 


Flanged metal shields, though rigidly located by snap rings, 
are removable to facilitate inspection, cleaning or re-greasing 
of bearing. 





Can be quickly regreased, either through built-in refilling 
plug opening or by removing metal shields. 


Requires no lock nuts on shaft or clamping means in housing, 
because of wide contact areas due to double-row width of both 
rings—which also safeguard against “‘cocking’” and prevent 
slippage or “‘peening’’. 


Patented 





MADE TO STANDARD DOUBLE-ROW WIDTHS Shortens over-all length of mounting and reduces overhang 
WITH 100% GREATER GREASE CAPACITY © Shaft. 
Available in Four Different Series Reduces costs by simplifying design, eliminating protective 
IS pc cecicnnpiharnetiel with standard outer ring. closure parts, and saving attendant labor. 
a ere with shoulder ring in outer ring. 
IN oss cavacdoenynt with refilliug plug in outer ring. Available with shoulder ring, thus permitting a through bore 
NOU eee 4a ROSA R eE with shoulder ring and refilling 


stats te entan dine, in housing, the shoulder ring providing endwise location. 












Placed on the market only after years of exacting tests in our laboratory and in the field under 
continuous operation, the “CARTRIDGE” BEARING has conclusively demonstrated its 
ECONOMY, EFFICIENCY and SUPERIORITY. A constantly increasing number of repre- 
sentative manufacturers of electric motors, machine tools, pumps, woodworking machinery, and 
other equipment is adopting it because of its proved merit. Write for Catalog showing typical 
“Cartridge”? mountings. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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TO INCREASE PROFITS 


If you want to cut big juicy profit melons to the consternation of 
your competitors—and who doesn’t—take a tip from the old adage and 
“take care of the details and the dividends will take care of themselves.” 

By details we mean . . . good materials . . . good workmanship .. . 
and a wire that will stand up under use and abuse, wherever and however 
your product is used, regardless of heat and moisture, oil, grease, cor- 
rosive fumes or even fire! Rockbestos wires, cables and cords are made to 
withstand failure causes that can either make or ruin future sales, whether 
you make radios or rheostats. Use them in your product and the added 
selling point of dependable performance will increase your profits. 


Wire with Rockbestos and satisfied customers will make extra sales 


NE AER TN TY TT 


for you. We can probably meet your requirements from our standard 


line, but if not our research department will be glad to work out a solu- 


i 
tion to your problem. Rockbestos Products Corporation, 736 Nicoll St., 
New Haven, Conn. 


Also refer to Electrical World Buyer's Reference 


Rockbestos wires speed up sales 
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closed, the contact transfer occurring at the expiration of 
. All A li : the delay interval, contacts remaining closed as long as 
or pp ications control circuit is closed. In the second type contact 
transfer occurs instantaneously when control circuit is 
is This perfected precision instrument is designed for use energized. The delay interval begins when the control 
in electrical apparatus or equipment. It is an instan- circuit is de-energized, the contacts transferring back to 
taneously recycling unit giving a delay that ranges from normal at expiration of the delay interval. If control 
a fraction of a second to several minutes. Simple field circuit is energized before expiration of the delay in- 
adjustment is possible with a screw driver. The timing terval, a complete new delay interval will occur. 
unit is unaffected by dust, temperature, humidity or 
voltage fluctuations. Bulletin N-4 giving complete information and technical 
details will be sent promptly on request. Write today. 





Extremely compact and rugged, the Agastat is avail- 
able for use on alternating or direct current. Contacts 
are positive snap action type, normally open, normally 
closed, or both, single or double pole. 


VAC Rt Ae CHL Sf 


EVAN aie 7 ELECTRICAL DIVISION NEW JERSEY : 
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Super SERVICE 


FLEXIBLE CORDS 


For Electric Equipment of Quality 


Every engineer, sales minded executive and purchas- 
ing official should read this “Engineering Analysis of 
Super Service’ and test the sample of Super 6-T jacket 
stock which is included with it. 

We give you the facts—and leave it to your 
own judgment to assess the sales value and service 
economy of equipping with the best cord available. 





WRITE THE SALES OFFICE NEAREST YOU 


**Trade-Mark 


GENERAL CABLE CORPORATION 


Sales Offices: ATLANTA + BOSTON + BUFFALO + CHICAGO «+ CINCINNATI «© CLEVELAND « DALLAS + DETROIT » LOS ANGELES 
NEW YORK «+ PHILADELPHIA + PITTSBURGH «+ ROME (N.Y.) «© ST. LOUIS + SAN FRANCISCO «+ SEATTLE + WASHINGTON (D.C.) 
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Appliance requirements vary too— 


Delco builds motors to 
a 


a 


meet them 


Washers, refrigerators, ironers, air conditioners, oil 
burners, stokers . . . they’re all appliances—but how 
they vary in power requirements! The mechanical and 
electrical characteristics of the motors that drive them 
are as different from each other as the build, muscular 
coordination, timing and uniform of a hockey player 
and those of a golfer. And you couldn’t expect a flashy 
forward lineman to step out and break 80 in his skates, 


shin-guards, pads and gloves! 


Success in designing and building motors which answer 
the requirement of the particular job has brought about 
Delco’s spectacular growth, until now it is one of the 
largest manufacturers of commercial motors. Based 
on their fitness for the job, Delco motors provide appliance 
dealers witha powerful sales story, and appliance users 
with long, satisfactory performance. Delco Products 


Division, General Motors Corporation, Dayton, Ohio. 
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Here’s where 


YOUR SALES VOLUME 


is finally determined 


HETHER you make complete 
products or parts it is the indi- 
vidual customer’s preference that regu- 
lates your sales volume—and profits. 
More and more manufacturers are 
turning to American Quality Cold 
Rolled Strip Steel because they have 
discovered that products made from 
this versatile material have the attrac- 
tive, eye-catching gleam that makes 
sales. And because they have found, 
also, that the use of this material cuts 
costs. 

American Quality Cold Rolled Strip 
Steel comes in a wide range of finishes, 
edges, tempers and widths. It is ideal 
for products or parts that must be 
light in weight, accurate in size and 
have a smooth finish. 

We can help you. It has been our 
privilege to assist many customers in 
planning the economical application 
of Cold Rolled Strip Steel to their re- 
quirements. So why not put your 
problems up to our engineers and 
metallurgists? 


AMERICAN 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - 





UR Cay 
Eat ae! 


STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


United States Steel Products Company, New York, Export Distributors 
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@ Y our merchandise, safely cushioned 
in soft, resilient KIMPAK, * will with- 
stand rough handling in transit, and 
reach your customers factory-fresh, 
undamaged, unmarred, ready for im- 
mediate sale. 

Foremost manufacturers every- 
where depend upon inexpensive 
KIMPAK to solve shipping problems. 
KIMPAK is the ideal packing mate- 
rial because it is light in weight, 
applied quickly and easily without 


waste. It is snowy-white and as clean 
as fresh linen. 

KIMPAK comes in sheets, rolls and 
pads of various thicknesses to suit 
your need. Because KIMPAK absorbs 
16 times its own weight in moisture, 
it more than meets the government 
postal regulations for an absorbent 
packing material. . Learn how 
KIMPAK Can save youtime and money 
in the shipping room. Mail coupon 
at right for complete information. 


*Reg. U.S. Pat. Office and Foreign Countries 


KIMBERLY-CLARK CORPORATION 


NEENAH, WISCONSIN 
Sales Offices: 


8 South Michigan Avenue 
Chicago 
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122 East 42nd Street 
New York City 


510 West Sixth Street 
Los Angeles 


1939 Portfolio 
of KIMPAK 


KIMBERLY-CLARK 
Neenah, Wisconsin 


Address nearest sales office: 
8S. Michigan Ave.,Chicago; 112 E.42nd St., NewYork City, 


510 W. 


Please send us the 1939 Portfolio of KIMPAK. 


























AS EASY TO USE 
AS A PIECE OF 

STRING! KIMPAK* 
ENDS MUSS AND 
FUSS IN SHIPPING 
ROOM... 





CORPORATION 


Sixth St., Los Angeles 





















\ 
j 
f 


ay ah 


or | 


i 





You'll live all day with metal or metal things that Scovill 
makes. There may be a half dozen or more in your bed- 
room — parts of the clock, the table lamp and the bed- 
side radio. They are in your razor, your plumbing, the 
toaster on your breakfast table, your car, your office- 
building elevator, your secretary's typewriter. 


For thousands of small metal articles are made to order 
by Scovill as special products for sale only to manu- 
facturers whose names appear on the products. 


Many of them may be supplied by Scovill as “staple” 
goods — brass, bronze, or nickel silver — in sheet, rod, 
wire, or tubing . . . serew products . . . a wide variety of 
plumbers’ brass goods ... and so on. But often they are 
made to meet the individual requirements of the 

















Small Articles 


Many manufacturing concerns come to Scovill for their 
metal parts, rather than produce the items themselves. 
Scovill’s engineering talent, and the variety and quantity 
of Scovill equipment frequently permit either a more 
satisfactory cost or a product betterment. 


Use Scovill’s products — and Scovill’s facilities — to 
provide metal parts quicker, better, and possibly more 
economically. Many of America’s leading manufacturers 


customer. do — and find it highly profitable. 
' : Vore facts about Scovill’s astonishing breadth of craft. 


Address 65 Mill Street, Waterbury, Connecticut. 


Sy SCOVILL 


Masters af Aietal 


MANUFACTURING 


WATERBURY, CONNECTICUT 


COMPANY 





Boston, Providence, New York, Philadelphia, Lynchburg. Va., Syracuse, Pittsburgh, Detroit, 


Chicago, Cincinnati, San Francisco, Los Angeles. IN CANADA: 334 King St., East, Toronto, Ontario 
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1 N SEBRING a plasty 


material for the 


housing of its new electric shaver the 
Remington Rand ¢ ompany demanded strength, 
durability smoothness of finish. lieht werght. 
electrical resistance. economical molding lo 
permanently close tolerances—AND color. 

Beetle 


Was selec ted because if possesses 


all the properties desired plus thre widest 


een, emeemmemyancc 


range of colors in the low cost plastv field. 
Out of this wide range of solid colors and 


shades Remington chose a rich 


tints and 
ivory—partly because it is a pleasing shade 
of proven popularity and partly because o 
Its sanitary 


appearance Perhaps vou have 


a problem ith product construction that can 


be miet by Beetle with the same efticieney 1 


fen mmm ~ 
— _— 


provided in solving Remington's problen 
lhe experience of Beetle’s staff is at you 
disposal at all times to help you secure the 
most ec onomical and ellective results in the 


molding of products or parts 


BEETLE PRODUCTS DIVISION OF AMERICAN CYANAMID COMPANY 


WEST 50th STREET * NEW YORK, N 


IT’S ALL COLOR 
AND 
IN ALL COLORS 














No arguments about American Bonded Metals. Sales-minded de- 
signers find unlimited inspiration in their brilliant variety of fin- 
ishes and patterns, their adaptability to functional treatments. Hard 
pressed production men are enthusiastic about their cost-saving 
features*. American Bonded Metals are bringing others more sales 
and lower costs — investigate their value for you! 


“NO PLATING OR 
POLISHING REQUIRED 


American Bonded Metals are 
pre-finished. You merely stamp 
or form them and stop there. 
That means less labor — less 
equipment—faster production 
—absolute uniformity—fewer 
“IDEALLY SUITED TO rejects — in short, more profit 


“COSTS REDUCED 61°" MODERN DESIGN-FAR : oy 
A. Goretta & Co., LESS EXPENSIVE To use” | ‘/27Ough production economies. 


Cleveland American Duplex Co., Louisville 


AMERICAN NICKELOID 
COMPANY 


12 NORTH SECOND STREET PERU, ILLINOIS 
for it now — on your business 


Sales Offices in Principal Cities letestioeeit, ghenen. 


/snveeee 


sea! 


“CUT COSTS 
UPWARDS OF 33%” 
Amesbury Specialty Co., 

Amesbury, Mass. 


FRR eee ee 





WRITE FOR THIS VALUABLE BOOKLET 
Now’s the time to test — to be 
sure — whether or not your 
product can be improved and 
your costs cut. This free book- 
let will help you find out. Tells 
the whole story of American 
Bonded Metals. Illustrates all 
metals and many applications 
by leading manufacturers. 
Contains valuable production 





NOW —ALL COLORS 
IN WRINKLE FINISHES 


@ The new M & W Duart Wrinkle Enamels bring 
all the colors of the spectrum to your products. In 
addition to the familiar dark shades, you may now 
have clear, strong colors — brilliant reds, blues, 


greens ...or soft pastels... or pure white. 


These new enamels bake hard and tough with a 
short baking schedule. Patterns can be varied from 
fine and uniform to coarse, heavy structures, without 
glossy spots, or ‘‘shiners”. Practically no discolora- 


tion takes place during baking processes. 


Duart Wrinkle Enamels are light in body and can 
be sprayed like synthetic enamels. Coverage per 
gallon is high and only one coat is needed. 


AN M&W FINISHING ENGINEER WILL HELP 
YOU SOLVE YOUR FINISHING PROBLEMS 


e - 
WMaao Waldattin Co: Miwatk-1-9. 
Branch Offices an d Worehouses .. . 1336 Washington Blvd, Chicago .. 1228 W. Pico Blvd, Los Angeles 
Established 1876 — Producers of Lacquers and other Industrial Finishing Materials 
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because she 


quality. ; 


which is well equipped with good heating devices 
whose elements are made of Chromel—another 
name which, to the heating appliance industry, 


stands for 


20 


knows that “Sterling” 


.. And this silverware 


“You Soe, Jet's Sterling. bo 


and so, the silver has the buyer's acceptance, 


is the mark of fine 


goes into 


all things good in heating-element 


The Wire That Made 


CHROMEL 


a coop name in HEATING ELEMENT 


a home 


material. Chromel has a good name, not because we 
proclaim it so; but, because for a generation, it has 
been earning for itself that universal acceptance 


which trustworthy performance always engenders. So, 


Y 


4B 


you protect your own good name when you 
. Hoskins 


Manufacturing Company, Detroit, Sidi. 


LC) electric eat Possible 


specify Chromel heating elements. . 
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made possible by 


the PLASTIC SPINNING REEL 
Precision Molded by Richardson 


, In Painesville, Ohio, stands the world’s 
first plant for the continuous produc- 
tion of viscose rayon yarns. There a 
succession of chemically resistant 
, plastic reels of ingenious, highly-de- 
veloped design, make it possible to 
carry rayon yarn from the spin bath 
where it is formed, through all the 
: processing, cleansing, drying and twist- 
ing operations to plastic bobbins on 
which it is first wound up. 


Costly, time-consuming operations and 
multiple handling are eliminated by 
use of the reels, which carry each in- 
dividual thread through all the proc- 
essing stages for direct treatment, in- 
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suring the ultimate in product uni- 
formity. 


Heart of the continuous process is the 
plastic spinning reel, developed with 
Richardson collaboration from com- 
plex experimental models to a simple 
precision molded composite reel. In 
addition, numerous other Richardson 
molded and laminated plastics are 
widely used—jet unions; thread guide 
holders and brackets; INSUROK lam- 
inated gears and seal rings; bobbins 
and other parts—because of their un- 
varying physical characteristics and 
resistance to all spinning and process- 
ing liquors. 


ae 



































THE NEW $11,500,000 PLANT OF THE 
INDUSTRIAL RAYON CORPORATION 


This revolutionary continuous process 





rayon plant, with an annual output of 
12,000,000 pounds, is the result of many 
years of experimental and developmental 
work. Perfected by Rayon Machinery Cor- 
poration, wholly owned subsidiary of Indus- 
trial Rayon Corporation, this process was 
made possible by the molded plastic mem- 
bers of the reel, 

Richardson engineers, designers and plastics 
technicians are proud to have had an active 
part in writing this new epoch-making chap- 


ter in the history of the rayon industry. 





Devoted exclusively to plastics, Richardson has | 
unexcelled facilities for the volume production | 
of intricate molded and laminated parts and fin- 
ished products to exact specifications. Richardson 
complete service, and the same engineering and 
technical skill that proved its value in the In- 
dustrial Rayon Corporation development, are 
available to all users of plastics. 











The RICHARDSON COMPANY 


Melrose Park, (Chicago) Il 


New Brunswick, N. } eC CrT tt ae Co 












Check these Product I mprovements 
MADE WITH MICANITE INSULATING SPECIALTIES 
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X-RAY 
“EQUIPMENT 


SEND FOR TEST SAMPLES FOR YOUR OWN) PRODUCTS 





js CHART above can only begin to show requirements. Let us know the application you have 
the variety of Mica combinations which in mind and we'll gladly send suitable material 
are effecting valuable improvements in the for a test in your own plant. Address Dept. #31. 
insulation of electrical equipment. 200 Varick Street, New York; 542 South Dearborn Street, 
a , Chicago; 1276 West 3rd Street, Cleveland. Birmingham, Boston, 
But, to alert manufacturers, it will sug- Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto 
gest many more possibilities for bettering 
the performance and increasing the sale of GLASS INSULATION COMBINATIONS 
their products. Write for information and samples of the new 


Varnished Fibreglas cloth, Fibreglas and Mica 


Mica, in combination with other materials, is sheets and untreated Fibreglas tapes and sleevings. 





being made to meet a wide variety of specific 


MICA INSULATOR COMPANY: 


MICANITE . . . EMPIRE VARNISHED INSULATIONS ... LAMICOID LAMINATED PLASTIC MATERIALS 
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RIVE this BCA Bearing fast 
—faster than you would dare 
to drive any other seal bearing— 
and it will still run cool. The spe- 
cial composition seal successfully 
retains the lubricant with less 
pressure on the rotating inner 
race. That means reduced friction 
—cooler running at higher speeds. 
That’s why we call it “Greased 
Lightning”’. 

Many engineers are using BCA 
Composition Seal Bearings in 
their motors and machines where 
speeds are too high for the effi- 
cient operation of an ordinary felt 
seal. If you are interested in the 
possibilities of prelubricated bear- 
ings, write and get the facts about 
“Greased Lightning”. BEARINGS 
COMPANY OF AMERICA, 
519 HARRISBURG AVENUE, 
LANCASTER, PENNSYLVANIA. 
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This cut-out view of “Greased Lightning” shows how the 


composition seal is mounted without the use of split rings 
or small parts. Note the leafing action of the composition 
seal without undue pressure on the rotating inner race. 
Can be supplied with either single or double seal (shown). 


Bt Ast BEARINGS 









Vital to the operation andli ife 


of any electrical device are 


the small and unseen parts 


Four to eight hours every night, for 
3,000 nights, the latest news has been 
flashed to Times Square crowds. Across 
the Times building the lighted mes- 
sage travels...sent there by Monel 
letters moving across 39,000 steel strips. 


It takes a tough metal to stand this 
nightly scrubbing. And though many 
kinds have been tried none has re- 
placed Monel. For Monel characters 
have shown an average life of 
five years...and many are 
still in use after ten. 


The 14,800 80-watt 
bulbs in the sign itself 
are held in porcelain 
sockets. Though 
subjected to heat 
and exposed to the 
weather, the metal 
parts in each socket 
must remain clean 
and free of rust. And 
they do... 11,000 of 
them have needed no 
repairs in 10 years. The 
metal used for screw shell, 
tongue and connecting screw? 

It’s all Monel. 

In any electrical device it’s the small 
vet vital parts that count. Are yours 
satisfactory...in operation and length 
of service? They will be, if made of 


94 


INCO metals. For INCO metals are strong, tough, 
resistant to heat and immune to rust. Selecting 
the right one for each part is a job on which 
INCO engineers will be glad to help. Write to 
them today. Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 


“Monel” is a registered trade-mark of The International Nickel Company, 
Inc., which is applied to a nickel alloy containing approximately two-thirds 
nickel and one-third copper. 


SPECIALIZED NICKEL ALLOYS 


FOR SPECIAL ELECTRICAL NEEDS 
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WHO WANT 70 SAVE THEMSELVES TROUBLE 


















ee years ago, you found Phillips 

Recessed Head Screws in your new car, last year 

on your electric refrigerator, your furniture. And 

this year you see them on your electric razor, 

your radio cabinet, your lawnmower, your 
wife’s washing machine. 

No question about it — industry at large 
has decided that slotted screws cost too 
much for the troubles they cause. Put 

patented Phillips Screws in your plant — 

like thousands of other manufacturers, 

you'll find out that 7t costs Jess to use 
Phillips Screws. 


A This valuable 
, a booklet shows how 
j Y’ YOU CAN MAKE SAVINGS 
Te in assembly cost | 












oe immediately. 
— . :, Address one of the firms be- 
CUT COSTS 50% AND MORE low for free copy. 
BY ENDING ASSEMBLY TROUBLES el 


ie 





PHILLIPS RECESSED HEAD CAN'T SPLIT. Taper 
and depth of Phillips recess carefully worked 
outto utilize driver's maximum turning power 
-without sacrifice of strength in screw head. 
Flat surfaces — no sharp corners; so no burring. 
4 sizes of Phillips Drivers provide greatest effi- 
ciency for all Phillips Screw sizes. 2 sizes fit 
diameters #5 to #16 inclusive 


| PH LL recessed head screws 


e P a 


NO TIME WASTED. The Phillips Re- NO SPOILAGE. The driver can’t slip REJECTS ELIMINATED. 

cessed Head Screwclingstotapered from the Phillips recess. Faster Greatly increased hold- 
Phillips driver. No screws fumbled. driving methods (including power ing power — no loosen- 
One-hand driving. drivers) are safe to use. ing in service. 







SS we oS 








3 U.S. Pat. on Product and Methods Nos. 2,046,3433 2,046,837: 2,046,8392 2,046 8402 2,082 ,0852 2,084,078: 2,084 0792 2,090,338 
American Screw Co., Licensor The Lamson & Sessions Company Pheoll Manufacturing Company 
Providence, R. I. Cleveland, Ohio Chicago, Illinois 

Continental Screw Company National Screw & Mfg. Co Russell, Burdsall & Ward Bolt & Nut Co | 
, New Bedford, Mass. Cleveland, Ohio Port Chester, N. Y 

Corbin Screw Corporation Parker-Kalon Corporation Scovill Manufacturing Co | 
: New Britain, Conn. New York, New York Waterbury, Conn 
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k OR controlling relatively large amounts 
of power on 3-phase circuits, VARIACS 
are now available in two- and three-gang 
assemblies. The load rating of the assembly 
is equal to the sum of the rated loads of 


the individual units. 


Several combinations of output connec- 
tions for line voltages of 115, 230 or 440 
volts are possible. As an example, 4 kva 
may be controlled with the Type 100-KG2 
on 115 volts or with the Type 100-LG2 on 
220 volts, with an open-delta-connected 
circuit, 

In a wye-connected, three-phase circuit, 
115-volt and 230-volt VARIACS can be 
used to control 220- and 440-volt lines at 
60 cycles. Output voltages are continuously 


adjustable from zero to full line voltage. 


VARIAC assemblies have the many ad- 
vantages of the single units ... . economy 
absolutely smooth voltage variation 

.... high efficiency of the transformer... . 
excellent: regulation linear output 
voltage with calibrated dials small 
temperature rise... . advanced mechanical 


design . . long life. 


TYPE DESCRIPTION PRICE 
100-K.G2 2-gang 100-K $ 85.00 
100-KG3 3-gang 100-kK 130.00 
100-LG2 2-gang 100-L 85.00 
100-LG3 3-gang 100-L 130.00 
200-CUG2 2-gang 200-Cl 36.50 
200-CUG3 3-gang 200-CU 56.00 
200-CUHG2 2-gang 200-CUH 14.50 
200-CUHG3 3-gang 200-CUH 68.00 


@ For complete data write for the New VARIAC 
Bulletin No. 367 


GENERAL RADIO COMPANY 


Cambridge, Massachusetts 
BRANCHES: NEW YORK 
MANUFACTURERS OF PRECISION ELECTRICAL 
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SAME MAN...SAME MACHINE... 
but more armatures every day 


... since the 
shop switched to 


U-S°S ELECTRICAL 
STEEL SHEETS 


HAT’S the dozens of 
electrical manufacturing plants. 
Not alone because they are now using 
cleaner, more uniform electrical sheet 
stock, but because our specialists were 


story in 


invited to study their requirements 
and make definite recommendations. 

This is a cooperative proposition, 
from start to finish. First, the manu- 
facturer sees signs of trouble. Dies 
may be wearing out too fast. Or, re- 
jects running too high. He suspects 


CARNEGIE-ILLINOIS STEEL 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


that the trouble may lie in the steel. 

So he calls in the man from Car- 
negie-Illinois. The steel man studies 
the problem—is often quick to see a 
resemblance to a situation he has pre- 
viously encountered, for he has been 
chasing troubles like this for many 
years. Together, the two men analyze 
and discuss, and from their combined 
knowledge of steels and manufactur- 
ing methods, achieve the best possible 
production set-up. 


Pittsburgh Chicago 


You can rely on our specialists’ 
recommendations, because they have 
many different grades of silicon steel 
sheet from which to choose. They have 
no interest in promoting any one grade 
over any other—just a sincere interest 
in selecting the sheet that will give you 
best results at lowest production costs. 

Send for a copy of our new bulletin. 
It is packed with useful information 
and electrical tests on the various 
grades of U-S-S Electrical Steel Sheets. 


CORPORATION 


United States Steel Products Company, New York, Export Distributors 


ONit@D ea ATES STEEL 
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Through the magic of a Leland electric generator, life aboard 
this modern pleasure cruiser is pretty much like living at home. 
Electric lights, radio, hot-plate, and water heater ... a Leland 
generator helps supply power for them all. 

Builders of marine light plants like the way Leland gen- 
erators perform. They know . . . as do manufacturers of oil 
burners, gasoline pumps, machine tools, and scores of other 
appliances . . . that Leland motors and generators operate 
efficiently and with unfailing dependability. 

In fact, it is a rare appliance that cannot be profitably 
driven by a Leland motor. That is why we suggest that you 
obtain one for comparison and test. Note how it gives new 
performance appeal and eye appeal to your product. The 
Leland Electric Company, Dayton, Ohio. 


More Than 200 Fully Equip ped Service Stations 


ELAND ON PLEASURE BOATS 


Courtesy Universal 
Motor Company 








BANK ON ITS 













BALL & ROLLER 
BEARINGS 





DEPENDABILITY 


@ BUILT BY 
BALDOR ELECTRIC CO. 


When bearings were selected for this totally-enclosed Baldor 
Streamcooled Motor, consideration was given to material and 
workmanship. For, while a constant stream of cool air pro- 
tects this motor against heat, the bearings must protect it 
against wear on rotating parts. 

Its SSS Bearings consist of high carbon chrome steel 
specially hardened for maximum strength and resistance 
to wear, and their internal clearance is controlled by SiUSi" 
factory precision assembly. 

The result is that a uniform air gap is positively maintained. 
Only occasional lubrication is needed. And starting is 
easier and smoother with less line disturbance. In short, SUS 
again puts the right bearing in the right place. 4236 


SKE INDUSTRIES, INC., PHILADELPHIA, PENNA. 


THE BEARINGS ARE 
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STEWART WARNER'S Jat- 
est table radio...smooth, flow- 
ing Durez plastic housing in 
rich brown tones. Molded by 
Plastic Division of Firestone 
Tire & Rubber Co. 


Case Proved...with DUREZ 





CROSLEY TABLE MODELS 
..- lustrous black Durez hous- 
ings of clean design are defi- 
nite sales advantages. Molded 
hy Plastic Division of Firestone 
Tire & Rubber Co. 


FIRESTONE AIR CHIEF... compact, 
simple design in Durez. Sparkling wear- 
proof finish. Molded by Plastic Division 
of Firestone Tire & Rubber Co. 


"THESE PACE MAKERS among table type radios are 
all equipped with molded Durez housings. And 
for the simple reason that there’s no other mate- 
rial that offers so many design possibilities . . . 
the color, the sparkle, the smooth durable finish 
and the same advantages of simplified produc- 
tion. If saleability and production costs are any 
criterion, Durez housings are in a class by them- 
selves in the table radio field! 


FOR YOUR NEW PORTABLE—With millions of new 
battery sets planned for this year you can 
scarcely afford to overlook the innumerable ad- 
vantages of molded Durez housings. Strength, 
light weight, color range, buy appeal—all these 
are yours in extra measure with Molded Durez 
cases! We’ll gladly help you adapt this material 
to your needs. Write General Plastics, Inc., 52 
Walck Road, North Tonawanda, N. Y. 


DUREZ 


PLASTICS THAT FIT THE JOB 












































CLOSE CLAMPING JAWS AROUND 
CONDUCTOR... conductors up to 24” dia. 


MULTI-RANGE 


CLAMP-AMMETER 


With no connections to make, no interruption of cir- 
cuits...the self-contained WESTON Model 633 Clamp- 
Ammeter provides a simple, quick method of measur- 
ing AC current flow through insulated or non-insulated 
conductors. Remote indications, too, may be had... 
up to 50 feet from the clamping jaws... by plugging 
the quickly detachable Model 301 into a special car- 
rying case available for the purpose. Some of the out- 
standing features of this new Clamp-Ammeter are 
described at the right. In addition, Model 633 is at- 
tractively priced. Complete details may be had from 
the WESTON representative near you, or by returning 
the coupon below. 


Weston Electrical Instrument Corporation, 
582 Frelinghuysen Avenue, Newark, New Jersey. 


Send literature describing the new WESTON Clamp-Ammeter. 
Name...... a eset el sree 


Address........ sao 
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6 current ranges 
... 10/25/50/100/ 
250 and 500 am- 
peres 


For insulated or 
non-insulated 
conductors up to 
21%,” diameter 


Sturdy bakelite 
case, handle and 
trigger ...for 
maximum safety 


Clamping jaws 
heavily insulated 
-+. protects oper- 
ator... prevents 
short circuits 


BROADER UTILITY 
MAXIMUM SAFETY 
GREATER ECONOMY! 








READ CURRENT DIRECT 
...1 to 500 Amperes 





Famous WESTON 
Model 301 instru- 
ment... assures 
long, dependable 
service 


Accuracy guaran- 
teed better than 
3% between 50 
and 70 cycles 


Temperature er- 
ror less than 1% 
from 32° to 110° 
Fahrenheit 


Man sized handle 
... proper balance 
for easy handling 
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DESIGN ENGINEERING PRODUCTION 


of electrically energized machines, appliances 
and equipment also product rebuilding 
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WHEN COIL SPECIALISTS DO THE WINDING. ...........5 03.255 35 
} Advantages and limitations of pre-fabricated units 

NEW INSULATING MATERIALS TO MAKE BETTER FRODUCTS... 33 
Solids, plastics, liquids and gases in various forms 

DETAIL ENGINEERING BACKS PORTABLE DRILL DESIGN........ 42 
How a well-established product was improved 

FLEXIBLE SHAFTS FOR DRIVE AND CONTROL.................. 46 
A most valuable link in driver-driven relationships 

SERVICE SPECIFICATIONS LED TO THIS NEW PRODUCT.......... 49 
Developed to meet a real need and then refined 

SINGLE PHASE MOTORS FOR POWERING THE MACHINE...... 55 
Highly tangible guide to the shaftless type 

Aig. Vive Rebbe SOS Wik as esos ce waaeins 45 New Printed Matter, Publications........ 71 
Opportunities that enable the product 


maker to keep well-informed. 
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Design of The Month in ees 
In recognition of outstanding accomplish- 


ment in electrically-energized products. What's Going On...-....-2-- 0. see eee. 90 
About events, people and organizations of 
the industry. 
New Designs—Novel Applications... ... 52 
A quick review of what's new. CRE WEN px inidiunncas naescavage 100 
To the makers of materials, finishes, parts 
New Parts, Equipment, Materials and Finishes 60 ane equiguent: 
As currently offered to make better products. Index to Advertisers...............2.-. 114 


COMING 


What do you know about electroplating? Recent Relatively large, low volume products can be 





progress makes this older finishing method a for- 
midable competitor with a definite advantage 
against even the newest of more recent surface 
makers for the product. 


Plastics and die castings. Each has its field of 
notable effectiveness. An impartial review of 
these two important structural and housing forms. 


R. SEARLES r J. F. McClure, President-Ireasurer 
Editor Published monthly end copyrighted 1939 by L.C. Fletcher, Vice President-Secretery 
okt. Shaina THE GAGE PUBLISHING COMPANY ie tae: Vase 
Amociete Editor 232 Madison Ave., New York, N. Y. en 
J. A. Campbell hailed ae 
Director Reader Service A. L. Marsh, New York, N. ¥. 
G. H. Martin GH. Duffield, 119 Washington St. 
Srcdiaitinin anaes Controlled Circulation Audit, Ine, Newton, Mass. 


adapted to production-line efficiencies to take 
advantage of worth while savings. How a leading 
machine tool builder does it. 


There has been real progress made in the develop- 
ment of better attachment plugs, too. Both from 
the materials and design stand point. A first-aid- 
to-the specifier review of what's new. 








MR. KIPLING | 
PROMPTS A CT 


“*I keep six honest serving men 
(They taught me all I knew) 


Their names are W’! l and WHY and Y 
And and and ce 
— KIPLING 

















() Where are the Greatest Number of 
ZINC Alloy Die Castings Used? 


Na is the Best Time to Consult 
with the Die Caster on a New Design? 


Metal and Method of Fabri- 
cation has Achieved Wide Recognition 
as a Successful Means of ‘‘One-Piece”’ 
Production? 


A The automobile industry is the largest 
single consumer of ZINC Alloy Die Castings. 
Automotive engineers were among the first 
to visualize and utilize the advantages of this 
modern production method—and 1939 finds 
more automotive die castings than ever before. 

















A Early contact with the die caster, prefer- 
ably while the design of a product ts still in 
the formative stage, will often result in a 
saving of time and cost. 


























A As a ZINC Alloy Die Casting, this rotor 
for a Sirocco type blower becomes a simple 
part, consisting of a hub with a flange hav- 
ing integral blades cast on one side—here's 
one-piece production with minimum machin- 
ing costs. 





MA Ductile are the ZINC Die 
Casting Alloys? 

© Who in your organization is 
keeping informed of developments 
in ZINC Alloy Die Casting? If you 
are in any way connected with 
the design, manufacture or sale of 
metal parts, you should be up to 
date on this modern metal and 
method. Consult any commercial 
die caster—or write to The New 
Jersey Zinc Company, 160 Front 
Street, New York. 


Do Designers Prefer ZINC 
Alloy Die Castings for those Applica- 
tions Where Finish is Important? 




















BEFORE AFTER 


A Die expense was saved on this little im- 
peller by using a ductile ZINC Alloy, casting 
the part flat, and later twisting each cup-arm 
through a 90-degree angle. 





A whether a part is to be plated or given 
an organic coating, the smooth surface of 
ZINC Alloy Die Castings is highly desirable 
The die cast housing, lid and crank handle 
on the “business end"’ of this ice crusher are 
pretreated and sprayed with a beautiful white 
enamel. The finished job will grace even the 
finest kitchen. 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (stem avcny) ZINC 
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When Coil Specialists 


Do the Winding 


Because many makers of electrically- 
energized products prefer to buy 
their motor, solenoid, relay, ignition, 
speaker, magneto, etc., etc., coils as 
pre-fabricated units rather than to do 
the winding in their own plants, the 
facts about the advantages and |imita- 
tions of such units are important 


PERATION of a great majority of machines, 

tools, devices and appliances in both industrial 

and domestic use depends, in whole or in part, 
not only upon some form of electrical actuation, but 
upon electro-magnet phenomena. Whether the oper- 
ation is performed by a built-in motor, to give rotary 
changes, or whether the function is through the use of 
magnets, ignition coils or transformers the situation is 
likely to involve the use of coils. Thus, a simple up- 
and-down motion may be imparted to an element of a 
machine by the use of a magnet or solenoid. Where a 
higher or lower voltage than that of the service lines is 
needed it is obtained by the use of a transformer. 
Here the electrical element is usually in the form of a 
coil or coils. 

Should the product maker wind these coils or pur- 
chase them from other manufacturers who specialize 
in coil design and construction? To this problem the 
answer may be that it is better to purchase the coils 
from the coil specialist who is equipped with a knowl- 
edge and experience in coil construction. The coil 
maker can afford to have special coil winding ma- 
chinery that might be unnecessarily costly for the user 
of a limited number of types of coils to possess. Those 
coil specialists are in position to supply these pre- 
fabricated units of all kinds and, by quantity produc- 
tion, at a much less cost than may be involved for the 
product manufacturer. In addition to the cost economy, 
the purchase of such made-to-specification coils insures 
a uniformity of product not usually gained by the oc- 
casional coil maker. 

That the manufacturer of the machine or appliance 
may fully avail himself of the services of the coil 
maker it is essential that all of the basic factors enter- 
ing into the construction and nature of coils should be 
understood so that such information will be provided 
by him as will enable the coil maker to supply the par- 
ticular type and design of coil that will best perform 
the desired functions. Such essential information com- 
prises a statement of the duty which it is desired that 
the coil accomplish, the available space in which the 
coil will be installed and the conditions of service under 
which it will operate. Also the nature and voltage of 
the current upon which the coil will be used and, if 
alternating current, the frequency of same. The coil 
maker should also be consulted in reference to the 
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mechanical parts which the machine manufacturer plans 
to supply for mounting the element, such as the mate- 
rials and construction of the cores, plungers, etc. 

Magnets may be broadly classified as holding and 
working. The former has a core of laminated soft 
iron which, upon application of current to the coil, be- 
comes energized and attracts and holds a movable ele- 
ment called the armature so long as the flow of cur- 
rent continues. Such a magnet is the holding element 
of a controller where it is employed for circuit closing. 

The working magnet, frequently referred to as a 
solenoid, has a hollow core through which a plunger 
moves up and down, or in and out, as the coil is ener- 
gized. The solenoid thus performs a given work such 
as the actuation of the shoes on a brake disk in which 
the solenoid is employed to hold the brake shoes on or 
off the disk as may be desired. 

The application of these terms is not strictly in ac- 
cordance with the facts since the holding magnet, in 
attracting the armature, performs a real function while 
the solenoid, in addition to opening the brake shoes, 
also functions to hold them open or closed so long as 


SOME PRODUCT USES 
OF PRE-FABRICATED COILS 


| TRANSFORMER 
MAGNET COILS | OLS CID) 





Advertising Movements! Signals 

Annunciators Toys 

Bells Violet-ray Apparatus 
Circuit Breakers X-ray Apparatus 


FIELD COILS ~ 


Electric Clocks Automobile Starters 


Electric Counters nee 
Elevator Brakes jotors 


Gongs IGNITION COILS — 
Hoist Brakes ; ee | 
Magnetic Chucks | AuPIane® 
Magnetic Switches | Auto Trucks 
Medical Apparatus Motor Boats 


Meters | Oil Burners 
Motor Starters | Stationary Engines 
Relays | Tractors 


Telegraph Sounders |~ nia CC 

Track Switch Throwers |- RADIO COILS _ 

<n anecnnsenmeecmend PUGTS 
TRANSFORMER | Audio Transformers 

COILS Chokes 

aaa | Condensers 

rite | Dynamic Speakers 

Heat Controls | Input Transformers 

| Inter-stage 

| Transformers 

| Power Transformers 





Neon Signs 











the current flow through the coil. The terms are there- 
fore general rather than exact but they are in com- 
mon usage as outlined above. 

Predominant in the winding of magnets* is the use 
of enameled wire which is bare copper wire to which is 
applied a thin, even and hard coating of organic insu- 
lating enamel. Enameled wire possesses high dielectric 
strength, has excellent resistance to moisture, heat and 
oil and has the greatest space economy of any of the 
wires available for coil winding. The dielectric strength 
of enameled wire is increased by the use of a heavier 
film than that of the plain enamel and this heavy 
enameled wire has added resistance to abrasion. Com- 
mercially, enameled wire is rated as “standard enamel 
(E)” and “heavy enamel (HE)”, depending upon the 
thickness of the enamel coating employed. 

For various reasons, which will be cited later, the 
wire with which coils are wound may be protected with 
a covering of fabric, paper or other material. The 
cheapest form of fabric is made of cotton yarn which 
is applied to the wire in one, two and sometimes three 
wraps thus producing the single (C), double (DC) or 
triple cotton-covered wire respectively. As a conduc- 
tor insulation, cotton adds but little to the dielectric 
strength being used chiefly to provide mechanical pro- 
tection and to form a matrix for insulating compounds. 
Cotton-covered wire is one of the poorest types in 
space economy. 

For better space economy a covering of tram silk, 
either single (S) or double (DS) may be used in place 
of cotton but it is subject to much the same limitations 
as cotton in regard to heat resistance and moisture ab- 
sorption. Both cotton and silk covered wires should be 
treated with insulating material and both may advan- 
tageously be bonded by the application of high-grade 
insulating varnish to the conductor before the covering 
is applied. This bonding prevents the covering material 

from slipping on the conductor during winding and 
prevents it from unwinding when the wire is cut. It 
also reduces the tendency of the covering to open when 
the wire is bent at joints. Both silk and cotton cover- 
ings may be applied to bare copper wire or to enameled 
wire and when so insulated the wire is termed cotton- 
covered enamel (EC) or silk-covered enamel (ES). 
Enameled wire with a single wrapping of cotton or silk 
is frequently employed in preference to bare wire with 
a double covering of the same material, thus effecting 
an appreciable space economy. 


_* See, “How To Handle Magnet Wire For Best Results,” 
ELECTRICAL MANUFACTURING, June 1936. 
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RECISION or exact layer wound coil (Ai), showing 
construction. 
impregnation. Bi:—Random wound coil on fabricated 
bobbin consisting of metal and fiber elements. Be— 
Corresponding coil on molded plastic bobbin. 
Ci—Sealing by the wrapped insulation method. Cs2— 
Sealed with plastic insulation. D—All-glass insulation. 
Wire and lead coverings as well as tape—all glass. 
E—Cotton tape covered coils of two sizes and forms. 





—Same as preceding, but after 


For higher dielectric resistance, at comparatively low 
cost, a special grade of insulating paper may be used 
for wire covering although, due to its fragility, its use 
is usually confined to the insulation of round wires. 
The paper is wound on the conductor in the form of 
a helix with a lap of approximately one third the width 
of the ribbon. This type of insulation is preferably 
bonded to the wire. Due to the varieties of papers 
which may be used for wire insulation, and the fact 
that the insulation may be applied in single or multiple 
layers, there are no accepted standards of paper in- 
sulated wire. In space factor single paper-covered (P) 
wire about equals that of single cotton-covered. The 
characteristics of paper-covered wires recommend them 
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OIL details offer opportunities for varied results. 
A—Random winding, while offering some space 
savings, is not always so desirable from the di-electric 
standpoint. B—Rectangular coils (solid line) afford 
space savings in one direction as compared with 
equivalent round form (dotted line). 





st 


particularly for transformer windings and similar ap- 
plications where the voltage between turns is compara- 
tively high. 

Cellulose acetate, which is made by treating cotton 
linters with acetic anhydride and glacial acetic acid, 
provides a wire covering of high dielectric strength, 
good moisture and oil resistance and has an excellent 
space factor. In the form of tape it is especially satis- 
factory for the insulation of square and rectangular 
wires. Cellulose acetate yarn is commercially known as 
artificial silk and is applied in a manner similar to 
natural silk. The two outstanding properties of cel- 
lulose coverings are low inflammability and low mois- 
ture absorption. 

Cellophane insulation is applied to either bare or 
enameled wires, usually enameled, in the form of a sin- 
gle tape which is about 0.001 inch in thickness. This 
is wound helically around the conductor with a narrow 
lap. To insure good adherence of the insulation, the 
conductor is passed through a bath of adhesive com- 
pound just previously to being wrapped. After wrap- 
ping, the insulated wire receives a light coating of 
lacquer which provides a smooth and glossy finish. 
Cellophane-covered wire has high dielectric strength, 
good space factor and high solvent resistance. 
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SILK or COTTON COV- 
ERED ENAMELED 


ENAMELED 


MCR 


SINGLE SILK or 
COTTON COVERED 




















































SQUARE DOUBLE 


RECTANGULAR DOUBLE | 
COTTON COVERED 


COTTON COVERED 








Asbestos insulation is applied in the form of a wrap, 
reinforced with a cotton thread to provide support dur- 
ing winding, or it may be applied about the wire in a 
uniform coating which is compacted to provide a 
smooth covering. Frequently a single or double wind 
of cotton yarn is applied to the outside of the asbestos 
covering. Asbestos-covered wire is employed mainly 
where the coils are to be subjected to a greater degree of 
heat than can successfully be withstood by the ordinary 
textile-wound coverings. The necessary thickness of 
this covering gives it a poor space factor but it may be 
used under operating conditions where temperatures as 
high as 300 to 400 deg. F. obtain. This type of wire 
is used largely in the winding of coils for motors which 
are subjected to unusual heating conditions. 

As an alternative to the use of asbestos for high tem- 
peratures, wires covered with glass fiber insulation* may 
be employed to secure better space factor. The cover- 
ing is applied in the form of a flexible glass yarn which 
is wound around the conductor in much the same man- 
ner as cotton or silk. After this application the wire 
is treated with an insulating compound, of the nature 
of a varnish, and then baked at high temperature. The 
glass yarn has a diameter nearly as fine as magnet silk 
so that the space factor is but little greater than that 





* See also “Glass Becomes An Important Insulating Medium,” 
ELECTRICAL MANUFACTURING, August 1938. 


—Paper-insulated small transformer coil Gi—Bob- 

bin type, plastic sealed traffic signal coil. Gz— 

Wrapped seal coil for a washing machine control. 

Hi—Paper section coil for magnetic switch. Ha— 

Wrapped seal coil for mercury switch. J:—Loud 

speaker field coil with wax impregnation. J2—This 
speaker field coil has two windings. 
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PRINCIPAL TYPES 
OF 
WIRE INSULATIONS 


AJOR wire coverings 

at left in panel. Typi- 

cal wound glass insulation 

on round and rectangular 

conductors, in adjacent 
illustration. 





of the corresponding silk-covered wire. Single or dou- 
ble coatings may be applied to either bare or enameled 
wire which may be round, square or rectangular. The 
dielectric strength of this insulation is high and it is re- 
sistant to moisture, acids, oils and corrosive vapors. 
Since glass is a fairly good conductor of heat, it is 
claimed that this insulation dissipates heat rapidly re- 
sulting in cooler coils and the elimination of hot spots. 

A special type of wire is made for use principally in 
radio work which is commercially known as Litzend- 
raht, or simply as Litz wire. This is composed of a 
number of strands of enameled wires, ranging from 
No. 36 to No. 42, which are bound together by a cov- 
ering of silk or cotton. The number of strands will 
depend upon the requirements of the application which 
can best be determined by the coil maker. Operating 
on the theory that high-frequency currents tend to flow 
on the outside of their conductors, this type of wire has 
proven very successful for the winding of radio fre- 
quency coils. 


MANDREL OR BOBBIN WOUND? 


EPENDING upon the purpose for which they are to 

be used, coils may be either wound on a mandrel 
which is later removed, so that the coil is ready to slip 
onto its magnet core or pole piece, or they may be 
wound on spools or bobbins, thus rendering them self- 
contained for similar application. Leads are brought 
out from each end of the coil for connection to the 
service wires. If the wire with which the coil is wound 
is fine it is customary to solder heavier wires to the 
ends of the windings somewhere inside of the coil as 
these heavier leads are far less liable to damage in 
handling than would be the fine wires of the coil itself. 
Leads may also be connected to the windings at inter- 
mediate points so as to provide for using a section, or 
sections, of the winding at will as in the case of auto- 
transformers and similar forms. 

(Continued on p. 64) 




























ARIOUS heating element supporting 
parts that are fabricated from a re- 
fractory porcelain which has better di- 
electric strength at higher temperatures. 



















































Not because the dielectric value of a non- 
metallic material which may be designed into 
the complete electrically energized product 
is its most useful property, but because 
materials so used have structural, surface, 
spacing and other characteristics that are 
important if useful dielectric values are 
present, we review an_ important field. 
Important to review because progress here 
has been both rapid and significant. 


New Insulating Materials To Make 


AKING old electrical insulation materials bet- 
ter and compounding new synthetic insulating 
materials are forward steps which are bound to 

affect the future of every electrically energized product. 
For even where such electrical characteristics as dielec- 
tric strength, resistivity, power factor, loss factor, etc., 
are of relatively little importance, there are always such 
considerations as appearance, mechanical strength, 
weight, resistance to moisture, heat and chemical cor- 
rosion to be evaluated. During the past two or three 
years improvements and developments have occurred 
all along the line. Thus, a brief review of progress 
throughout the insulation field (solids, plastics, liquids 
and gases) reveals the diversity of materials now avail- 
able and the improvements which will make possible 
the design of better products. 


CERAMIC MATERIALS PROGRESS 


ELL- and long-established as the field of ceramic 
materials has become, new types of insulation 
with valuable properties have been introduced recently. 
One of these is particularly useful where currents at 
high frequency are employed. It is a dense steatite 















LASTICS with special 

heat properties. A. 
More flexible in final set, 
this phenol formaldehyde 
material withstands stresses 
from thermal expansion of 
large metal inserts.  .B. 
This phenolic base material 
with asbestos filler meets 
heater plug specifications. 





material consisting largely of hydrous magnesium sili- 
cates such as tale or soapstone. As compounded and 
fabricated into insulators this material has a highly uni- 
form crystalline structure which gives it (unimpreg- 
nated) such desirable properties as high volume re- 
sistivity (110 megohms per cm. cube at 1,000 deg. F.) ; 
low power factor (from 0.14 per cent at 60 cycles to 
0.04 per cent at 10 megacycles) and low loss factor 
(from 0.91 per cent at 60 cycles to 0.23 per cent at 10 
megacycles). Other characteristics are: water absorp- 
tion (unimpregnated material) 0.02-0.05 per cent 
max.) hardness Mohs’ scale 7.5 and safe limit for con- 
stant temperature 1832 deg. F. 

Another ceramic material consisting chiefly of cor- 
dierite crystals (magnesium, aluminum silicates) is 
finding increasing use for insulating cores of electrical 
resistors, electrical heater plates, etc. It has an ex- 
ceedingly low coefficient of thermal expansion (1.88 x 
10-® per deg. C. from 20 to 100 deg. C., and is highly 
resistant to thermal shock. The unimpregnated ma- 
terial has a water absorption of from 0.1 to 1.0 per 
cent, a hardness of 7 on Mohs’ scale, a power factor of 
0.40 per cent at 1,000 KC and 0.30 at 10 megacycles 
and a loss factor of from 2.0 per cent at 1,000 kilo- 
cycles to 1.5 per cent at 10 
megacycles. It can be 
pressed, extruded and ma- 
chined to close dimensions. 

A third ceramic consists 
largely of rutile crystals (ti- 
tanium dioxide) which is 
characterized by high di- 
electric constant (85) and 
low dielectric loss and 
power factor (0.08 per cent 
at 1,000 kilocycles to 0.06 
per cent at 10 megacycles) 
making it particularly suit- 
able for use in condencers. 
It has one rather unusual 
property (common to ma- 
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GMALL insulating parts made of steatite, 
a ceramic which has high resistivity 
and low power factor. Used in high 









































Better Products 


terials with a high dielectric constant) in that its ca- 





pacity tends to decrease with an increase in temperature 


- (capacity change between 20 to 80 deg. C. is 
id e° r ale 
: 6.5 x 10-4 per deg. C.). 
af A new ceramic material which has been, as yet, ex- 
5 ploited in only a small degree is pyrophylite which has 
3 physical properties resembling ground tale. Its poten- 
a tial field of usefulness seems to be in many applications 
~ where raw material is a large element of cost. Tested 
vA at frequencies of 100 and 1,500 kilocycles it has a di- 
a electric constant of 5.5 to 5.6, a power factor oi 3.2 
Pp per cent to 0.7 per cent and a loss factor of 17.6 per cent 
" to 3.85 per cent. It is not suitable for use where high 
ak puncture values or zero porosity is required. 
; Improvement has been made in heat resistant re- 
: fractory porcelain so that a considerable increase in di- 
ve electric strength at high temperatures is obtainable. 
- Specific resistivity values for this material are 481 
megohm centimeters at 600 deg. F., as compared with 
: 5.55 megohms for the ordinary white vitreous por- 
" celain. At 1,000 deg. F. these values are 0.159 meg- 
ih ohms per cm. cube for white vitreous porcelain as com- 
oe pared with 7.82 megohms per cm. cube for the special 
of refractory type. 
les ' 
- PLASTICS CHANGE QUICKLY 
be TILL in the early stages of growth where changes 
al are frequent and progress rapid, the development 
ns. of plastics has resulted in many new and improved 
- forms for electrical insulation. Some of these embody 
= appearance factors not possessed by any other insula- 
- tion material while unusual electrical properties are 
di- also being obtained. 
nd Several new types of phenolic base thermosetting 
nd materials have recently been introduced. One type with 
mags an excellent surface lustre is especially adaptable for 
06 use with paper condensers because of its high insula- 
S) tion value. Another has high dielectric strength at high 
it : temperatures. Similar materials previously showed a 
rs. dielectric loss of 50 per cent at 180 deg. F., whereas 
al ‘ the new materials show only a 10 per cent to 15 per 
la- 4 cent loss up to 180 deg. F. 

q 
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frequency equipment. 


To comply with the Underwriters’ specifications for 
heater plugs a special asbestos filler material has been 
developed which is resistant to heat at the temperatures 
specified and has a high impact value to withstand 
shock and hard usage. 

For use on high frequency radio equipment, x-ray 
machines, diathermy equipment, etc., a new phenolic 
compound with the low power factor of 0.34 per cent 
(A. S. T. M.) has been developed. Tests on many 
applications have revealed values as low as 0.2 per cent. 

For brush holders, terminal studs and other similar 
pieces having large inserts subject to extremes of tem- 
perature a new compound is available which is more 
flexible in its final set. Contraction and expansion of 
the inserts will not cause cracking. 

Improved cellulose acetate materials for injection and 
compression molding are now available. Although their 
primary appeal lies in striking appearance factors— 
improved surface lustre, wide range of colors, trans- 
lucent and transparent effects—they also have useful 
electrical properties. Power factor ranges from 0.01 
at 60 cycles to 0.06 at one million cycles, dielectric con- 
stant varies from 4.9 at 60 cycles to 5.0 at one million 
cycles, loss factor varies from 0.05 at 60 cycles to 0.30 
at one million cycles. 

Particularly suitable for high frequency application 
is a new thermoplastic molding material, polystyrene 
which approaches fused quartz in electrical character- 
istics. It has the remarkably low power factor range 
of from 0.0001 at 60 cycles to less than 0.0002 at one 
million cycles, a dielectric constant of 2.60 and a loss 
factor extending from 0.00026 to 0.00053. Its dielec- 
tric strength (% in. step method) is 500 to 525 volts 
per mil. and resistivity is over 100,000,000 megohm 
centimeters. In addition it has an arc resistance of 240 
to 250 secs. (proposed A. S. T. M. method). 

Because of its low water absorption, these electrical 
properties are virtually unaffected by immersion in 





LASTICS that are 

suitable for high 
frequency equip- 
ment. A. Radio coil 
forms, tube bases, 
terminal blocks, 
etc. of polystyrene. 
B. Frequency control 
casings of phenol 

formaldehyde. 













DHENOLIC plastics have improved properties. A. 

Various radio insulating parts which are made 
up of several grades of laminated phenolic material 
including one type that has exceptionally stable elec- 
trical characteristics under extreme service conditions. 
B. Cylindrical plastic housing for electrical aquastat 
that has five times the impact strength of ordinary 

phenolic molding materials. 


water or subjection to high humidities. High chemical 
resistance, light weight and good mechanical strength 
make its field of application of considerable variety. 

A relatively new thermoplastic—polymethyl meth- 
acrylate—offers desirable properties as a dielectric. It 
has a volume resistivity of 20,000,000 to 30,000,000 







































megohms per cm. cube, a dielectric constant at 60 cycles 
of 3.3 at 25 deg. C. to 6.0 at 100 deg. C., a 60 cycle 
power factor of 6.5—8.10 at 25 deg. C., and 1.0—4.0 
at 100 deg. C. Dielectric strength varies from 741 
volts per mil. for a section 0.054 in. thick to 347 volts 
per mil. for a section 0.245 in. thick. 

It is readily formed, swaged, machined or polished. 
Water absorption was found to be less than 0.5 per cent 
by weight after a seven days period of immersion. It 
is available in colorless or brilliantly tinted translucent 
or transparent forms. Light transmission is 95 per 
cent. 

Another relatively new type of plastic which is made 
up from ethyl cellulose has such desirable properties as 
low flammability, good resistance to alkalies and dilute 
acids, good dimensional stability and availability in 
translucent color. Because ethyl cellulose is compatible 
with a wide range of natural and synthetic resins, many 
different plastics can be formulated to meet specific 
conditions. Extruded wire coatings and small bore 
tubing are natural insulation uses of this type of plastic. 
Dielectric strength (at 60 cycles using % in. electrodes 
and 0.010 in. thick test piece) is about 1500 volts per 
mil.; dielectric constant runs from 3.3 at 1000 cycles 
to 2.7 at one million cycles; power factor ranges from 
1.0 per cent at 1,000 cycles to 2.75 per cent at one mil- 
lion cycles; resistivity is about 50 to 100 million meg- 





































































THESE CHARACTERISTICS OF NEWER DIELECTRICS MAY INFLUENCE YO 
COEFFICI- | LIMIT OF 
THERMAL TINUOUS 
ANICAL | HARDNESS | EXPAN. | RESIST- WATER | VOLUME | DIELECTRIC CONSTANT 
STRENGTHI(M = Mohs) SION ANCE ABSORP- |RESISTIVITY 
SPECIFIC |(l=Impact) |(R=Rockwell)| (Per deg. C.| TO HEAT TION (Megohms 60 | 103 108 silos 
MATERIAL |GRAVITY/(F =Flexural)\(B =Brinnell) x 10-8) (Deg. F.) | (Per cent) |percm.cube)| cycles cycles | cycles 60 
teatite 26 | 1.%a) 7.5. 16.34-7.6%c)| 1832  |0.02-0.05(f)|Above10%]j)) 6.5 — 6.0 C 
oe ta MB 5.8(0) ee 
Steatite 25 | 11.8(a) M7.5  |7.22-8.52(c)} 1832 |0.10-0.30(AiAbove 10%j)) 6.5 — 6.0 ( 
B a i ke es sie 
S| Cordierite 21 1 1.0(a) M7.0  |1.88-2.76(0)} 1832 1.0-1.00) | 25.04” — — 5.0 
z sient a I a ae I aaa 
a] Rutile 3.9 | 1.8(a) M7.5  |8.10-9.34(c)} 1832 0.0-0.2(F) — — — 85.0 
OE airspeed nace scsi ase ates Ms ogi ce ae es > 
Pyrophyllite 9.39 _. — 1832 0.46 — — 5.5 
a About 4.5(c) ld i —— 
Porcelain 9.15 F 3100-(b) — 9.5 2400(d) 10 48.4(j’") ~- — —_ 
3500 7.826’) 
6 I ae 0.38(k) a ee 
Phenol 1.44 1 0.14(a’) — — 375 0.7 — — 4.5(n) | 
Formaldehyde 1.80 0.93 — — 490 — — a — — 
(Several 1.90 | 0.18(a’) — — 400 0.02 — — 4.1(n) “ 
different 1.35 1 0.18(a’) _- — 350 0.8 — — 4.0(n) _— 
types) sateen Rndeaiiliiasainsale eittinsie 
Cellulose | 0.4-(a’) R 80- 120-195(e) 7s a 
Acetate 1.27-1.5C] 1.8 1920 — 180-250(e’) | 1.5-3.0(g) | 10®to 108 | 4.9-6.2 | 4.5-6.0 | 4,0-5.0 
Polystyrene 1.05-1.07] | 0.16-(a’) R 190- 65-75 |167-176(e) | 0.05(9’) over 108 2.60 960 | 2960 oO 
a 0.20 195 0 
U 
F| Methyl- | 0.2-(a) B 17- 140-180 3.3-4.5(m) ath ot 
< methacrylate |1.18-1.20] 0.3 20 70-90(c’) |180-190(e”)} 0.5(g”) |(2.3-3.0) 107/5.0-6.0(m’)}  — _ 1 
a htidestineiiaiceaiiian 
Laminated 1.35 — — 20 — 1.30(h) 104-105 — a ae) a ee 
Phenolic 4.35 — _ 20 — 1.20(h) 104-105 — _ — 
(Several 1.35 — _ 20 — 0.75(h) 104-105 — 4.0 ~ 
different 1.35-1.38 — _ ne — 3-4 250(1) — {3.0-350) — 
types) 1.3 _ R105 oe 295 0.5(h) 10%I’) _ —_ 3.8 
Above10I’”) 
(Has glass a — R110 = 350 1.5(h’) |Above10%I’”) “= — 5.0 
fabric base) 
Ethyl 60- 130-150e) | 
Cellulose 1.10-1.95 R 80 100-140 |950-270(e’)| 1.25(h’) |(0.3-1.0) 108 2.9-3.3 | 2.7-3.0 
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ohm centimeters; water absorption is 1.25 per cent 
after 48 hours immersion and specific gravity is from 
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10 to 1.25. 


Laminated phenolic materials in relatively new spe- 
cial grades are now available for particular applications 
where the Nema standard grades do not possess the 
best combination of properties. 
resisting grade has been developed for electric motor 
insulation and this is serviceable at temperatures up to 
350 deg. F. For the stator support or bracket of a 
variable condenser an improved grade is available which 
has the proper balance of such opposing qualities as 
low initial dielectric loss, minimum loss change and 


























impregnated forms. 





mechanical 


insulation. 


strength 
Where prolonged exposure to an electric arc is an- 
ticipated a new special grade has been developed to 
overcome a previous weakness of laminated phenolic 
material. For uses requiring higher dielectric strengths 
parallel to laminations other than standard grades a 
special grade is available which has been used success- 
fully for transformer tap changers and rectifier rotor 


LASS fibre makes an excellent insulation material 

for wire, sleeving, tape, etc., in both plain and 
Its applications are extending into 
many fields. 





to 





withstand riveting strains. 


For low power loss an exceptional laminated phenolic 
material has an initial power factor of 2.20 to 2.60 at 


1000 ke and this increases only 10 per cent after being 


Thus a special heat 


YOUR NEXT PRODUCT DESIGN 






POWER FACTOR 










SOME SPECIFIC 












































For electrical parts requiring high heat resistance combined with low 








Also suitable for flat iron handles. 
For use on high frequency equipment, such as X-ray machines, radio 


For parts having inserts subject to extreme temperature variations such as 












Where transparent or translucent color is desired. Also good mechanical 





(Per Cent) APPLICATIONS 
60 cycles | 10* cycles | 10® cycles 
0.14 0.06 
0.04(0) For high frequency equipment. 
0.20 — 0.12 “a te oe ; ar 
0.1 Oo) For high frequency equipment. 
— — | 040 |. _ Ihe. 
0.30(0) For insulating cores of electrical resistors, heater plates, etc. 
— — — ~ 0.08 : : 
0.06(0) For products requiring high dielectric constant, low dielectric loss. 
| A less expensive material for use where product material content cost is 
— — 0.8 | high 
_ a, * ; : For heating element supports in hot plates, coffee makers, air heaters, etc. 
| 
= 3.0(n ah 
7 O(n) es dielectric loss at high temperatures. 
0.9-0.34(n) Specially developed for heater plugs. 
4 a ) apparatus, diathermy apparatus, etc. 
— On 
rs oN ila __|_brush holders, terminal studs, etc. 
1.0-4.0 9.0-6.0 | 3.5-6.0 | : 4 
as strength. 5 
0.01 0.01 Less than _ | Especially suitable for high frequency equipment. 
0.09 0.09 0.09 parency is wanted. 
~6.5-8.0(m) | — 
1.0-4 O(m’) | resistance, light weight and excellent aging properties. 
— ‘< 5 veoh — __ | For variable condenser stator support. _ 
standard grades. 
-- 9.9-9.6 no For insulating parts in radio circuits 
~- 3.5-4.0(n — 
> OC ) with good moisture resistance. 
id oo 93 For radio equipment insulation. 
ho by chemicals 






Also where trans- 
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For products requiring highly transparent material with good chemical 


For uses requiring higher dielectric strength parallel to laminations than 
For products requiring insulation with superior arc resistance combined 


| Useful where insulation with cotton cellulose base would be attacked 





submerged in water for 48 hours. 
is 500 to 600 volts per mil. 
tion has resulted in an improved grade with power 
factor of only 2.0 per cent. 

For use as insulation on new types of radio broad- 
cast receiving sets a special type of laminated phenolic 
material has a power factor of 2.3 per cent, a dielectric 
constant of 3.8, a dielectric strength of 900 volts per 
mil. and an insulation resistance of 1,000 megohms 
maintained for one week at 95 per cent humidity. 


Dielectric strength 
A more recent modifica- 


A glass fabric base lami- 
nated phenolic material has 
a more favorable power fac- 
tor (about 1.0 per cent at 
1,000,000 cycles), lower di- 
electric strength (about 400 
volts per mil.) and high 
resistance to chemical cor- 
rosion. Surface leakage 
resistance at high humidity 
is, however, not as good as 
some of the better paper 
base grades. 

(Continued on p. 82) 


EXPLANATORY NOTES 
A.S.T.M. Charpy—tft. Ibs. per sq. in. 


a Se = ™ 
After firing—lbs. per sa. in. 
yn =. to 100 deg. C._—20 deg. to 600 


eg. C. 
At 0 deg. to 75 deg. C. 
Under load of 25 Ibs. per sq. in deformation 
began at 2450 deg. F. 
Minimum temperatures for heat distortion. 
Minimum temperatures for softening. 
Maximum temperatures for 
Soft and injection powder moldings 
Hard powder moldings 
Maximums for extruded—pressed. 
96 hours immersion at room temperature 
318 hours immersion at room temperature. 
7 days immersion 
24 hour water absorption 
48 hour immersion 
at 75 deg. F. 
at 1000 deg. F. 
at 800 des. F. 
at 1500 deg. F. 
After exposure to 90 per cent relative humid- 
ity at 95 deg. F. for 4 days. 
After exposure to 95 per cent relative humid- 
ity for one week. 


ry 
at 25 deg. C. 
at 100 deg. C. 
No frequency specified 
At 10 megacycles. 
















Before and after re-design of 





































the Thor half-inch electric drill. ® 

g 

I 

Long-established as one of the most useful ( 


and widely accepted of electrically-eners- 
ized, portable, production aids, the small 
power drill seemed quite progressively per- 
fected. Re-design and re-engineering in 
the light of cold facts showed notable 
improvements to be possible, however. 





Detail Engineering 
Backs Portable Drill Re-Design 





MONG production and maintenance tools the However, the machine has always remained basically 

half-in. electric drill is one of the most widely the same in both internal construction and outside ap- 

known and used. The Independent Pneumatic pearance. Some attempts were made at “streamlin- 
Tool Co. have been building machines of this type for ing’ but the only result was a rather odd-looking drill 
a number of years in a highly competitive field. Im- with no basic improvements. Yet, as with other prod- 
provements have been made from time to time, of ucts, the appearance was becoming increasingly im- 
course, always striving to achieve maximum power portant from the “sales appeal’ angle. 
with a minimum of weight. Compactness, simplicity, Instead of merely redesigning the current model it 
durability and operating ease have been increased. was decided to build an entirely new machine along a 


new line of approach. The latest ideas in design, engi- 
neering and production were to be utilized to the full- 
est extent. The only way this could be done was to 
BY F. P. FORSS start from the very beginning. No part could be 

CHIEF ENGINEER “stuck on” nor could the machine be built around any 


INDEPENDENT PNEUMATIC TOOL CO part. The machine had to be built as a whole. 
OBJECTIVES CAREFULLY DEFINED 


IRST of all a list was made of all the desirable 

features that the new machine should have. Com- 
pared with our previous model, many of these items 
seemed conflicting and there had always been reasons 
before why they could not all be incorporated. The 
following is a list of the main features desired, all of 
which appear in the new machine: 

(1) The tool can not be “just another drill” but 
actually a portable machine tool that will stand up 
under heavy 24 hour a day production work. Yet it 
must be adaptable for all around maintenance work. 
This means that it must have the quality to appeal to 
one and the price to appeal to the other. This elim- 
inates the necessity of two models. 

(2) From the standpoint of portability, it was de- 
cided that a tool about half as big in size and weight 
as the previous model would be ideal. Anything larger 
than that begins to become awkward to handle. 
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(3) The outside appearance should be along ap- 
proved modern lines. It would have to be strictly 
functional, however, since anything else would merely 
add weight. 

(4) Although light in weight, the machine has to 
be as rugged as previous models. 

(5) Tools of this size are usually equipped with an 
extra third handle. It was decided that the new tool 
should be so laid out that one man can firmly control 
it with just two handles. 

(6) Although it is to be much smaller in size, the 
power has to be such that it will not be possible for a 
man to stall the machine while drilling with a half inch 
drill. This meant an increase in power. There could 
be no decrease in the strength of the gears, pinions, 
shafts, ete. 

(7) The machine could not be made smaller by 
cramping the parts together. All parts have to be 
readily accessible. Nor could there be a decrease in 
the space for ventilation. 

All the above features were attained and many other 
minor improvements. The new machine is about half 
as big in size and weight as the previous models and 
yet has many added features. There is a decided im- 
provement in the appearance and “feel” of the ma- 
chine. A phenomenal sales increase in this size of drill, 
more than justifies the time and money spent in 
developing it. 


HOW IT WAS ACCOMPLISHED 


INCE the machine was to be as compact as possible, 

the exterior had to follow closely the lines of the 
internal arrangement. This idea was, of course, not 
new. The same principle had been followed in the 
previous machines but the result was always rather 
bulky and presented protruding surfaces. The prob- 
lem was then to arrange the interior to achieve a pleas- 
ing exterior. The diameter of the stator, dimensions 
of the air ducts and size of bearings and gears offered 
the determining factors. 

As far as appearance was concerned, the exterior was 
shaped to create the impression of concentrated power 
behind the drill chuck. The lines emphasize compact- 
ness and ruggedness. The switch handle is set at a 
slight angle and the grip handle is brought well forward 
to further emphasize concentration towards the chuck. 

Although the gear case contains a spindle gear and 
two reducing gears together with six ball bearings, the 
exterior has a simple, smooth appearance, this without 
adding any non-essential material. Three vertical lines 
on the front of gear case further give the impression of 
a narrow machine. 

When looking down above the spindle, as a person 
would when operating the machine, a pleasing stream- 
lined appearance is presented. At first it was decided 
not to add any decorative lines to the outside of the 
field case in order to emphasize simplicity. However, 
the name plate and the stator set screws seemed too 
prominent and the machine had an unfinished look. 
Added lines offered an advantage in aiding heat radia- 
tion and as extra wear surface. Because horizontal 
lines clashed with the vertical lines of the centerplate 
and the row of ventilation holes vertical lines were 
therefore adopted. 
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The four castings in which the machine is contained, 
and the cover for the switch handle, are aluminum die 
castings.. Quite a reduction in size and weight was ac- 
complished here due to the fact that previous models 
employed sand castings. 

Since quality products, including eight ball bearings, 
were to be used in this machine, every means of re- 
ducing machining and assembly costs were investigated. 
Aside from diamond boring the stator and bearing bores, 
no machining is necessary except tapping a few holes. 
No polishing is required. The previous practice of in- 
creasing the ruggedness of a machine was simply to 
make the castings heavier. In this machine the cast- 
ings were made light in weight and then ribbed in- 
ternally for strength. 

The complete machine consists of two main units: 


The field case housing with the electrical unit, and the 
gear case containing the gear reduction unit. The 


> 





(COMPACT motor assembly with 
unusual handling of brushes and 
armature offers important advantages. 


centerplate, which divides the two, dovetails into the 
field case on one side and into the gear case on the 
other. Three studs and a heavy dowel pin hold this 
assembly securely. A feature of the field case is a 
bridge, or arch, cast integrally with the case, support- 
ing the rear armature bearing. The cover and grip 
handle assembly can be readily removed while the motor 
is running, exposing the brushes and commutator for 
inspection. This construction prevents any misalign- 
ment, which often occurs when the bearing is en- 
closed in an attached case. Pressure applied to the 
grip handle does not affect the bearing support, but is 
transmitted directly to the upper reinforced section of 
the field case. 

A usual procedure had been to design a cover and 
then put a grip handle on it. In this design, the handle 
and cover are one unit. Advantage is taken of the 
shape of the machine in bringing the handle forward 
as much as possible, the limit being clearance for the 
hand. It was originally intended to make the handle 
and cover in one casting, but this would necessitate a 
complicated die. Numerous methods were tried and 
the one chosen was found to be the most economical. 
The sides of the handle are cast integrally with the 
cover. The handle proper dovetails into the sides and 
is held in place by two self-tapping screws. One of 
our own screw driving attachments in a drill press 
drives these without any trouble. 






































































































The switch handle is cast as part of the field case, 
making a more expensive die but giving a sturdier and 
neater design. The cover for the switch handle is also 
die cast. No machining, other than four screw holes, 
is necessary here. A notch in the cover not only serves 
to hold it in place but is so placed that it meets the die 
plunger for the inside of the field case, creating a hole 
for the wires. 

With a high speed compact motor as required here, 
adequate ventilation is an important item. Formerly, 
more ventilation meant making the field case larger all 
around. In the new machine, a design was adopted 
wherein an unusual amount of air space is provided, 
yet the exterior is kept narrow, that is, the bulk around 
the spindle is kept small enabling the operator to get 
into close quarters. It answered the problem of getting 
increased ventilation without apparently increasing the 
size of the machine. To attain minimum width of 
machine, the side walls of the field case are directly in 
contact with the stator. Above the field case, a large 
air space is provided, the exterior of which is in line 
with that portion of the gear case, housing the spindle 
bearing. This section is carried back to the cover of 
the machine and the handle is located in the center of 
the radius forming this arch. In other words, this air 
space does not increase the bulk around the spindle. 
The other air space is below the stator, directly above 
the handle. This section of the machine is far from the 
spindle and the only effect of providing this space is to 
move the switch handle out a little. 

The fan was made only slightly smaller in diameter 
than the stator which means quite a centrifugal force. 
With the given diameter, the minimum width of the 
blades was determined. To secure all the strength pos- 
sible, with a minimum of material, a zinc die cast fan 
was chosen. The key-way slot is cast directly in the 
fan so that it need be only reamed to size. 

Air is taken into the field case through slots cast 
into the cover. An important item is that the air is 
taken in under the brush plate to prevent dirt from 
collecting around the brush assembly. The exhaust 


holes are drilled at a tangent to the fan blades. This 
method of drilling was found to increase the effective- 
ness of the fan about 25 per cent as compared to the 
usual radial holes or slots. 

In conjunction with providing adequate air space, 
an important factor in determining the general shape 



























of the machine is the gear train layout. A gear reduc- 
tion of approximately 41 to 1 is provided. This is 
quite a reduction for this size machine and some in- 
genuity was required to make the unit as small as it is. 
Besides the spindle gear there are two reducing gears 
and room is also provided for six good size ball 
bearings. 

To attain maximum compactness, algebraic equations 
were set up to solve the gear problem. The bearing 
fixed the minimum center distances, the shape of the 
field case determined the outer limits and the maximum 
spindle gear diameter and minimum armature pinion 
diameter were known quantities. All the bearings are 
supported in steel bushings which are cast directly in 
place. The four ball bearings for the pinion shafts 
are all one size and in the centerplate and the gear case 
they are in one plane. The two spindle bearings are 
also of the same size. The gear case and the center- 
plate are provided with a dowel pin hole so that on a 
two spindle diamond boring machine only one set up 
is required and the same jig is used for both. 

The standard practice for supporting the spindle had 
always been to use a long sleeve or roller bearing at the 
chuck end and a thrust bearing behind the spindle gear. 
By using a deep-grooved, preloaded, double row bearing 
the thrust bearing was eliminated and radial support is 
added behind the spindle gear so that the bearing in 
front of the gear could be made shorter. Hence, a 
shorter and sturdier spindle is obtained. The two bear- 
ings and the gear have the same inside diameter so that 
only one grinding operation is necessary. They are 
locked in place by a lock nut. The pinion on the 
armature shaft is a spiral gear cut directly on the shaft 
to reduce vibration. Straight gear teeth are used on the 
other gears, since there was no appreciable benefit in 
using spiral gears here. 


SOME DIFFICULT DETAILS 


ONSIDERABLE thought was given to the selec- 

tion of proper material and heat treatment for the 
armature pinion and the gear train in order that the 
best results would be attained with a minimum of ma- 
terial. Besides the problem of adequate strength and 
long life there were also the problems of reducing gear 
noise and preventing any galling action on the armature 
pinion due to the high speed. 

S.A.E. 3250 preheated at 900 deg. F., immersed in 
neutral hardening salt bath at 1450 deg. F., Activated 
Aerocase at 1450 deg. F., quenching in oil and drawn 
at 400 deg. F. solved the armature pinion problem. 

S.A.E. 3140 with identical treatment solved the 
problem of the reducing gear pinions. The same steel 
but preheated and hardened from a neutral salt bath 
at 1470 deg. F. and drawn at 400 deg. F. took care 
of the gear noise because of the consequent difference 
in the hardness between the gears and the pinions. 

(Continued on p. 68) 


Details of construction for the 
new Thorhalf-inchelectricdrill. 
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NDISPENSABLE 
| though unit power 


MOTORIZING THE 


may be to the modern 
MACHINE TOOL machine tool, and re- 
sourceful as designer- 
engineers are, there remain some unsettled and highly 
debatable points about the motorization of this type 
of heavy duty product. Most designer-engineers 
are willing both to concede the worthwhileness of 
completely integrating the drive within certain types 
of machines and, consequently, to incorporate with- 
in their plans the so-called “‘shaftless’’ power unit 
Not all of those so minded, however, are willing to 
face the obvious necessity of accepting the possible 
longer shut-downs should a motor failure occur. 

Now it is all very well to state that rapid replace- 
ments and notably ready accessibility are highly de- 
sirable, but it is quite another thing to place an undue 
emphasis upon the gaining of those objectives. 
After listening to much debate on the subject, we 
are convinced that a factual engineering evaluation 
of a machine’s anticipated performance, its probable 
field of usage and the penalty exacted by motor 
failures would produce a better guide than less rea- 
soned comments develop. 

There is no all-embracive answer. But, we have 
the feeling that some designer-engineers are fluttering 
within a just-learning-to-swim complex. Willing to 
swim but still desiring to keep one foot on the bot- 
tom. However, this is one situation that scarcely 
permits of compromise, certainly not compromise 
as it may involve a specific machine, for either the 
shaftless motor is integrated within the design or 
one does not use a motor of this type at all. 


OT long ago we 
N had occasion to 
review some of the re- 
cent progress made in 
insulating materials. 
From the first superficial glance until the study was 
completed there was revealed a whole series of as- 
tounding interrelationships. Literally nothing of a 
non-metallic nature that the maker of an electrically 
energized product might use in the development of 
a design has remained without significant change 
in the past few years. This does not mean that old 
materials are out-moded or definitely out-classed but 
it does mean that into every situation there have 
entered new factors of inescapable import. 


LOOK OUT FOR 


NEW MATERIALS 
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As the Editor Sees It — 


Solids, plastics, liquids and gases where used for 
housings, supports, conductor separations or finish- 
ing offer altered properties and new materials. 

It is convenient to think of these non-metallic 
things with their insulation or usable dielectric 
values in mind so we took the most interesting and 
significant examples for a quick review in this issue. 
No designer who appreciates the implications of the 
new influences that are forever changing the older 
order of things can afford to overlook this article. 


ers of various elec- 
trically energized prod- 
ucts do not rigorously 
follow model seasons in 
announcing new products there are relatively well 
defined months when radios, washers, refrigerators, 
etc., make their appearance with reasonable regu- 
larity. Most of the new developments for the cur- 
rent year have been through the preview stage at 
least. What are the trends? What is new? Is this 
a year of major product changes? In general, the 
answer must be no. For refinements rather than 
revolution seems to be the order of the day. 


‘Pome the mak- 
1939 MODELS 


IN PREVIEW 


Peds it is be- 


WHAT ABOUT cause the spectacu- 
lar and unusual is for- 
TELEVISION? ever glamorous and 


because newness itself 
holds so much promise but, whatever the reason, 
television today occupies a place in the public and 
speculative mind that air conditioning did a few 
years ago. One hears of organizations prepared to 
devote virtually their entire efforts toward this de- 
velopment. Of others with experience in the field 
that look upon it with nothing less than skepticism. 
One recalls the glamor that surrounded air con- 
ditioning and the long, hard pull that it was to bring 
even pioneering installations into existence to say 
nothing of producing a successful commercial enter- 
prise based upon that type of product. To say that 
television does not have potentialities comparable 
with those which radio at one time enjoyed might 
be reactionary but it is certainly no exaggeration to 
state that the road toward commercial progress and 
wide public acceptance in this field is likely to be long 
and difficult. Perhaps for many ventures, likely to 
be a far from profitable one. 





OR DRIVE connection where the use of straight 


shafts, belts or gears is not feasible, for remote 

control connection or for the synchronized move- 
ment of units at some distance from each other, the 
flexible shaft in its various sizes and types is particu- 
larly well adapted. Not only is it extremely flexible 
in its construction but in its application as well. 

A flexible shaft is composed essentially of a single 
steel wire mandrel around which are wound several 
layers of steel wire in alternating directions. The wire 
used is generally a special grade of high tensile strength 
piano wire although other materials such as phosphor 
bronze or nickel alloys are often used for special condi- 
tions. The ends of the flexible shaft may be swaged 
in various shapes, fitted with an accurately machined 
end or a special fitting such as a gear. In most cases 
the entire shaft is covered by a casing which aids the 
shaft in smooth operation and protects it from damage. 

As may be readily understood, a flexible shaft de- 
signed for power transmission purposes is somewhat 
different in construction from that designed for control 
connection. For example, consider a flexible shaft of 
about *4¢ in. diameter. If designed for remote control 
use it would probably be made up of six layers over 
the mandrel with 4, 6, 9, 12, 11 and 7 wires in each 
layer respectively. If designed for power transmission 
it would probably have only four layers, each made up 
of 4 wires of somewhat larger size than those used in 
the control type. 

From the standpoint of deflection characteristics 
there is quite a difference in the behavior of these two 
types of flexible shafts. With a one pound-inch torque 
exerted on the control shaft it would show a deflection 
of only 3.3 degrees per foot of length and this would not 
vary greatly in either direction of rotation. For the 
power shaft, on the other hand, the same torque would 
produce a deflection of 15 degrees per foot of length 
in the winding direction of the outer layer and 31.6 de- 
grees in the opposite or unwinding direction. 


August (p. 28) and November (p. 30). 
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* See also the following 1938 numbers of EvectrricaL MaAn- 
UFACTURING, January (p. 33), February (p. 31), June (p. 33), 

























YPICAL remote control shaft and casing combina- 
tions. From left to right are: Shaft with square 
swaged end, casing with integral flanged end and male 
nut; Shaft with conventional die cast gear fitting 
swaged on shaft and casing with plain end; Shaft with 
machined end fitting, casing with integral flanged end 
and female nut; Square swaged end shaft with plain | 
end casing; Octagonal swaged end shaft with enlarged 

end casing; Shafting with intermediate swages for 

cutting to length. 


While there are many ways to link 
motors and driven parts and notable 
results may be achieved through the 
skillful specification of belts, chains, 
gears, clutches, couplings, and speed 
changers*, the flexible shaft holds a 
special and highly effective field of 
unduplicated performance in driving, 
controlling and indicating functions. 


Flexible Shafts For 


In the control shaft a small deflection is needed to 
maintain accuracy while in the power shaft a large de- | 
flection often serves as protection against sudden load 
shock. Essentially the characteristics of the former are 
minimum torsional deflection, approximately equal de- 
flection for either direction of rotation and low internal 
friction. For the latter high torsional strength com- 
bined with adequate flexibility are featured. 

For practically every flexible shaft of over a foot in 
length a flexible casing is required to provide a bear- 
ing surface for holding the shaft in a given position, 
to prevent it from being bent to a damaging degree 
and to keep it free from dirt, moisture, etc. 


MACRE advantageous location of the motor in this 
bun slicing machine is made possible by utilizing 
flexible shaft between power source and slicer blade. 











































































The commonest type is constructed of two or four 
steel wires of special shapes which are wound together 
forming a continuous shell. Where non-magnetic or 
corrosive resisting material is desired a phosphor bronze 
case is available. An oil and water-tight casing wound 
of a single wire interlocked and packed with asbestos 
is used in permanently fixed installations where little 
flexing occurs. If appearance is a factor as in small 
portable tools a light fabric casing woven over a metal 
wire spring is recommended. For heaviest duty an 
exceptionally rugged casing is made with a specially 
heat treated steel spring liner covered with varying 
layers of oil resisting stock, fabric, wire braid and vul- 
canized non-abrasive rubber. In some casings a stop 
wire is placed between the interlocking joints to pre- 
vent short bends beyond a safe radius. Another type 
of case utilizes an inner coil of square shaped high 
manganese wire covered with a specially tanned leather 
which gains softness and flexibility, thus improving to 
a degree, with added use. 


Drive and Control 








OR control use. 

In this instance 
on a new head lamp 
tester. A. Control 
can be placed close 
to handle. B. How 
spirit level is con- 


nected to knob 
by flexible shaft. 





ELECTING a shaft for a particular application calls 

for consideration of four principal factors. These 
are (1) The amount of torque which is to be trans- 
mitted in terms of pound-inches or ounce-inches; (2) 
the degree of accuracy required; (3) the radius in 
inches of the smallest curve in which the shaft will be 
bent and (4) the maximum length of the shaft re- 
quired, in feet or inches. 

In the case of power applications the torque will most 
a likely be known or can be computed from horsepower 
3 and speed. For small control applications it can be 
determined with the aid of a spring balance or weights 
rn attached to an arm at right angles to the shaft. 
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FLEXIBLE shaft types A. For power drives. Note rela- 
tively large size of wire. B. For remote control connec- 
tion smaller wires are used in a greater number of layers. 


For power transmission large flexible shafts have 
been used successfully to transmit up to 10 hp. Since 
the torque placed on the shaft for a given horsepower 
varies inversely as the speed, it is considered preferable 
to run the shaft at the highest speed permissible under 
existing conditions. Ordinarily speeds of 1750 to 3600 
rpm. are recommended with a top limit of 500 surface 
ft. per min. for large shafts. Standard sizes of shafts 
are available for handling torques up to 140 ft. Ibs., 
when not curved. Since most flexible shafts will be 
subjected to some curvature it is of interest to note 
the effect on torque capacity. Thus a % in. shaft with 
a recommended torque capacity when straight of 143.8 
in. pounds (winding direction) will have the following 
values at various curvatures: 20 in. radius, 83.6 inch- 
pounds; 15 in. radius, 54.2 inch-pounds; 10 in. radius, 
9.8 inch-pounds. 

Considering the next point in selecting a flexible 
shaft, the degree of accuracy required, it may be said 
that this is particularly applicable to control connections 
where the accuracy of calibration is important. 

The next determining factor: minimum radius of 
curvature will depend on the rélative location of the 
control and controlled elements as well as any obstacles 
around which the shaft must be carried. Generally 
speaking, the larger the shaft the larger is the minimum 
permissible curvature although this may be modified 
by other factors such as the type of casing used. It 
is of interest to note that some flexible shafts designed 
for control connection can be operated on a curvature 
of only 2 in. radius. For power transmission shafts the 
most common minimum curvatures are of a 5 inch or 
6 inch radius. 

Finally, the length of shafting must be specified be- 
cause the torsional deflection increases in direct pro- 
portion to increase in shaft length. 

In selecting the proper shaft for a particular appli- 
cation the steps are: (1) Take the torque required and 
apply to it a factor of safety (depending on operating 
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OR small tool connection. 


A. Most familiar use is where flexible shaft 


connects motor on pedestal with small hand tool such as this barrel head 
trimmer. B. Similar application is this small flexible shaft driven grinder for 
foundry use where the tool must be taken to the job. 


conditions) ; (2) take the manufacturer’s table showing 
torque values for various sizes of shafts and select the 
proper size based on the computed torque requirement ; 
(3) then check the recommended minimum operating 
curvature to make sure that it is not greater than that 
required ; (4) then compute the torsional deflection by 
applying the torque and length of the required shaft 
to the angular deflection value shown in the manufac- 
turer’s table. Right here it may be stated that although 
it is desirable to operate power shafts in the winding 
direction of the outer layer only, operation in either 
direction is feasible where the next larger size is used 
than would ordinarily be required. 

In some cases it is often desirable to use a smaller 
shaft or to reduce the torsional deflection of a shaft. 
This can be done with the aid of simple gearing. Where 
gearing is used it is generally good practice to have as 





high a ratio as possible for this will permit easier and 
smoother operation. There is one type of power shaft 
available for “push-pull” operation only; dec. control 
shafts for “push-pull” and torsional movement. 
Various forms of shaft attachment are possible. A 
common method is to use set screws and for this 
purpose some shafting is supplied with the ends swaged 
onto a square or octagonal shape. Another method 
which avoids the use of extra end fittings is a collet 
attachment which slips over the end of the shaft and 
is held fast by a clamp nut. Separate end. fittings of 
almost any design are available which can be crimped, 
swaged, staked or soldered on to the shaft. 
Sometimes it is desirable to couple two or more parts 
of a machine which cannot be joined by a solid shaft or 
where their exact alignment would be difficult. For 
this purpose shafting designed to rotate in either direc- 
tion can be used. In selec- 
tion of flexible shafts for 
coupling purposes there are 
occasions where special at- 
tention must be given to 
such factors as internal fric- 
tion which becomes of para- 
mount importance when the 
(Continued on p. 80) 


ACHINE tool applica- 

tions. A. Multiple 
spindle drilling machine for 
drilling iron gas burner cast- 
ings uses flexible shaft connec- 
tion for each drill so that 
power may be taken from single 
motor. B. Automatic rotary 
bottle filler and crowner has 
flexible shaft connection as 
power take-off from main 
drive shaft to operate crown 

selector at top. 
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Because no really effective and safe 
means existed for the removal of 
various kinds of wall coverings this 
electrically heated steam type wall 
paper remover was developed. 
Here is the story of the re-design 
that improved vastly upon the orig- 
inal development of this product. 


BY FINNS. HUDSON 
DESIGNING ENGINEER 
VOLCANO CORP. 


Service Specifications 


ERE is the complete new design Volcano 
wall paper remover. Note 25 ft. length of 
electric attachment cord and outlet use warning, 
also 40 ft. of rubber hose for water supply. 


Led to This New Product 


O THIS plain story of a simple electrical device 
for performing the difficult and oft encountered 
task of removing old wall coverings, such as 

paper, sanitas, lincrusta and various kinds of calci- 
mine, in single or numerous layers, the old saying that 
“Necessity is the mother of invention,” certainly ap- 
plies well. 

Remember that in most buildings, be they commer- 
cial, industrial or residential, the four-wall and ceiling 
coverings of each room must be removed at intervals 
in order to apply new coverings properly. The nec- 
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essity for and the utility value of such an electrically 
operated tool or device as above mentioned offer ob- 
vious potentialities. 

In reality, it was a Fourth of July fire that burned 
a small hole in the roof of the writer’s home, followed 
by a downpour of rain and aided by the water thrown 
into the house by the fire department, that wrecked the 
building and made re-decoration from attic to base- 
ment a necessity. Observing the work of removing 
the paper from walls and ceilings, the writer casually 
asked the mechanic why he used only a water soak or 
spray and a scraper. His answer that nothing but the 
man-killing gasoline fired steamer was available, ex- 
plained his method and manner of working. The 
paperhanger followed up his criticism by stating that 
if someone had sense enough to get up an electrical 
tool to do this work, it would be a blessing to his trade, 
to himself and to humanity in general. 

With this rather vague incentive, the writer set upon 
the task of developing an electrically operated wall paper 
remover, which incidentally, would also remove other 
wall coverings. Searches in trade directories and tech- 
nical publications, including the Patent Office records, 
revealed nothing in the line of an electrical tool for re- 
moving wall coverings. Consequently, the writer’s pre- 
liminary analysis centered around the means and meth- 
ods in vogue and the nature of the various kinds of wall 
coverings to be removed. The recording of this analysis 
is rather beside this story. However, the first machine, 
illustrated, is still in operation and although devoid of 
present improvements, forms the basis for the devel- 
opment of the current models. 
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The original requirements : 

Ability to remove all kinds of wall coverings. 
This requires that the machine by simple adjustment 
while working may be set to generate steam of nor- 
mally 30 Ibs. per sq. in. but up to 120 lbs. per sq. in. 
when required. 

Portability and light weight. Thus the complete 
equipment must be readily handled by one man only 
and when connected to any water supply line, whatever 
the pressure, must function perfectly. 

Unoffensive in operation as to noise, smell, ob- 
noxious fumes, surplus steam and waterdrip, causing 
no damage to surroundings and of course be both 
speedy and efficient. 

Durable and dependable. This calls for simplicity 
in design and the selection of rust and moisture re- 
sisting materials, with appropriate di-electric strength, 
protection of steam generator against damage through 
overheating by accidental lack of water and of operator 
through electrical shock and possible scalding by steam 
and hot water discharge. 

It goes without saying that careful considerations 
were given to all those factors outlined above. Rapid 
heat transfer calls for a high temperature differential 
between the resistance ribbon (electrical heating ele- 
ment) and the medium to be heated (water). Further- 
more, to effect maximum efficiency in the transfer of 
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Component parts in dis-assembly. Numbers are referred 
to in detail in the text. 


1—Aluminum steam concentrator. 2—Rubber grip handle. 
3—Aluminum cover. 4—Steam boiler. 5—Electrical heating 
units. 6—Insulating plates. 7—FPressure plate. 8—Cast 
aluminum steam diffuser. 9—Bronze manual adjustment screw. 
10—Thermostatic bi-metal. 11—Porcelain insulator. 12—Phos- 
phor bronze spring clip. 13—-Garden hose adapter. 14—Faucet 
adapter. 15—Water hose. 16—Two-conductor heater cord. 
17—Narrow space attachment. 18—Endless rubber moulding. 
19—Steam discharge ball. 20—Check valve. 


the heat units, the water must be enclosed in a vessel 
of a material having a high coefficient of heat conduc- 
tivity, coupled with great strength when subjected to 
the prevailing internal pressure and heat. 

Since the thermal efficiency of this small electric 
boiler by evaporative tests has been established as 
around 95 per cent, it may be concluded that consider- 
ing the boiler’s ability to withstand an operating pres- 
sure of about 4000 Ibs., with a safety factor of 3 to 1, 
both the design and the selection of materials are in 
harmony with the “original requirements.” 

In the accompanying detail illustrations, the num- 
bers refer to items in the numbered paragraphs im- 
mediately following. 

1. Aluminum steam concentrator 11 in. x 16 in. x 
1 in. The weight is 7.5 oz. and the material is 0.045 
in. thick. 

2. Rubber grip handle 434 in. long, weighing 5% 
oz. and mounted on % in. O.D. and 0.035 in. wall 
aluminum tubing with ends swedged against shoulders 
into legs which are fastened to No. 1 by four No, 10-24 
round head chromium plated brass screws. 

3. Aluminum cover 8% in. diam. x 1% in. deep 
0.020 in. thick and weighing 2%4 oz. This is riveted 
to and reinforces No. 1 by six 1% in. x *%4@ in. round 
head aluminum rivets (if you cut the rivets, you break 


(Continued on p. 78) 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as designers and engineers 


make the most of technical progress. 


Clean-cut and modern, 
the exterior of this 
coffee grinder is of 
gleaming white, bor- 
dered with black and 
brushed metal surfaces. 
When the knob in 
front is set to the grind 
desired a flip of the 
switch starts the grind- 
ing. Assembly designed 
as one unit. A Harold 
Van Doren design. 
Enterprise 


Manufacturing 





Designed primarily for 

use on light gage metals 

and for low current weld- 

ing with heavily coated 

Ac. arc-welding — elec- 

trodes, this transformer 

type welder has such 

features as woven, spun- 

glass, fireproof insulating, 

continuous stepless cur- 

rent control, a choice of 

| two open-circuit voltages 
80 and 100 volts and a 

wide welding range of 35 

to 180 amp. 


General Electric 


Finished in ivory tone a molded plastic, this 

5-tube radio has two double-purpose tubes to 

deliver performance comparable to that of 
many, and far larger, '7-tube sets. 


ot 
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Simple but rugged in | 
appearance 
struction this center 
drive ram or fork truck 
for handling heavy coils # 
f wire or sheet is § 
equipped with a heavy @ 
duty and high torque § 
motor, spiral bevel and 
spur gear drive. The | 
travel, 
motions have a central- @ 
ized contactor control § 
system. Welded fabri- @ 
used wherever § 
desirable. 


cation 


Elwell-Parker Electric 


Tanujyacturing 


Trim and compact this portable humidifier may be used 
wherever there is an electric outlet. Having no fans, 
motors or moving parts and heating only a small 
quantity of water at a time while the reserve supply 
remains at body temperature, it is as safe as it is silent. 


Mayflower-Lewis 


This lighting fixture, 
designed for high in- 
tensity illumination, 
color-matching, —_in- 
spection work, etc., 
contains 80 ft. of 
fluorescent luminous 
tubing. It is made in 
three sizes and has 
200-300 watt con- 
sumption. 


Visualite 
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Especially useful for broaching and 
assembly work on long and bulky 
pieces this open-side utility broach- 
ing machine has the following 
features: An adjustment of table 
height in six inch steps, a separate 
cylinder casting, an hydraulic oper- 
ating mechanism and_ hydraulic 
pumps driven directly by motors. 


Colonial Broach 


Scientifically developed for engine 
and tool room lathes, this ‘“‘auto- 
matic sizing” control unit makes 
them automatic. Switches, motor 
generator set, voltmeter and other 
equipment are shown. 


Monarch Machine Tool 


= Something radically new in 

hdacistectaa y ‘ ym in an automatic toaster. Just 
( ‘ put the slices of bread in the 
Toast-O-Lator and they are 


Beneath the streamlined head of the Kutrite : _ = se center ames A ahensen. 

knife grinder are the scientifically designed . = ten” oceanal eer 

revolving abrasive blades and power unit. From aa 3 reeling ae, Fg 

the power unit and reduction gears comes the 0 pre San ca black 

drive that rotates the blades which give 10,000 P ste 7 
separate strokes a minute. sata 


Crocker-W heeler 


Elec. Mfg. 


Thoroughly free of sur- 
face embellishments, with 
hard baked cream enamel 
finish, this hot quartz 
ultra-violet lamp is mount- 
edin a parabolic reflector. 
Dome has newly patented 
ball and socket adjust- 
ment for easy focusing. 


Science Laboratories 


Here is a console deluxe 
television receiver that 
is also a beautiful piece 
of furniture. It employs 
a cathode-ray picture 
tube of 12 in. diam. and 
includes sound accom- 
paniment. It also has a 
7 push button station 
selector. The picture 
is viewed in a mirror on 
the under surface of the 
lid, raised at an angle 
when viewing. 


General Electric 
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electrical manufacturing marks con- 
tinued advances in product progress 





Combining an illuminated 
house number and bell 
button, this Numbrlite- 
Push is finished in gen- 
uine hammered cast 
bronze, brass or Swedish 
to match housewares. A 
10,000 hour bulb is fur- 
nished with it. 


Continental 
Manufacturing 
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ovel Applications 


New uses for electrical energy are 
continually being developed. 
every field the electrical way is 


becoming the way. The spread of 
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Something novel is the design of this electric 
steam iron. Combined in the one piece molded 
plastic handle are the complete rear switch and 
mounting or wing for the water tank. Three 
plastic dials control the operation. 


Steampoint Electric 


For a uniformly nitrided case of specified 
hardness and depth the Homo equipment is 

easy to operate and install, compact and 
# sturdy. It consists of a nitriding furnace, a 
micromax recording controller and accessories. 


A. O. Smith 





A noteworthy development in pre- 
cision instruments, this checkmeter 
tests the starting motor, generator, 
battery, voltage regulator, battery 
cable, wiring circuit and electrical 
accessories of a car, without the 
removal of any parts, by registering 
each electrical unit of the engine as 
it performs. It contains a 5 in 1 
laboratory type moving coil meter, 
carefully calibrated in five scales, 


Combining nine operations, formerly 
requiring five separate machines, in 
a single set-up and developed for 
complete drilling, reaming, spotfac- 
ing and tapping of cast iron oil 
pump bodies in one revolution of the 
indexing table, this machine is elec- 
trically controlled throughout. There 
are four motorized power units, one 
large motorized hydraulic unit in 
addition to two motors—one for 
indexing work table, the other to 
drive tapping unit—and an electric 


f timer to regulate index mechanism. 


High quality welds are 


- now possible with this 
| welding control consisting 
» ing of two tiny bulbs, 


mounted inside the weld- 
er’s helmet, one on each 
side. One signals when 
voltage increases and the 
other acts similarly when 
voltage decreases. The 
instrument contains a 


s similar signal light to 


those in the welder’s 
helmet and is _ placed 


# where it can be observed. 
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In the field of integral horsepower, single 
phase power for the machine tool or heavy 
machine either repulsion or capacitor types 
may be selected for completely built-in 
designs. This means special motors but it 
also means superior results for the pur- 
chaser of the electrically-energized product. 


BY E. P. CODLING 


MOTOR DESIGN ENGINEER 


WESTINGHOUSE ELECTRIC 
& MANUFACTURING CO. 


ingle Phase 





otors For Powering the Machine 


HAT motor and how to mount it is a problem 

receiving more and more attention from the 
product designer. Years ago, the product 
was completely designed and then the motor was 
either coupled or belted to it in such a manner that the 
results indicated that the motor to have been an after- 
thought, something found necessary that had almost 
been forgotten, and finally added in a makeshift man- 
ner to save redesigning the whole machine. Mounting 
a complete standard motor, even when carefully con- 
sidered at the beginning, has not always given the de- 
sired results. Its size, shape, and appearance are such 
that it does not always blend in with the remainder of 
the product. Furthermore, two sets of bearings are 
then used when one set should suffice for both the 
motor and the driven shaft. The extra bearings mean 
additional space requirements, additional friction, re- 
quiring more power, and additional initial cost, both 
because of the extra bearings and coupling and because 
of the additional space making the complete machine 
larger. 

Making the motor part of the machine accomplishes 
these results, but may be recognized to have certain 
disadvantages, too. Special motors are required which 
normally are not carried in stock by motor makers. 
This increases the time required to make deliveries, 
particularly where odd voltages and frequencies are 
required. When they are stocked to take care of re- 
quirements greater risk is involved in having an ex- 
cess which may become unusable because of changes in 
design which may be forced upon the product designer. 
Servicing is more difficult than if a popular rating of 
standardized motor is used since it would be available 
quickly all over the country. Furthermore, the prod- 
uct manufacturer’s design and shop men must use 
electrical parts, the details of which are not too familiar 
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to them. The winding insulation is made of materials 
which will not stand any rough handling or abuse and 
are easily damaged. 

Those product designers who feel the advantages to 
outweigh the disadvantages and are purchasing motor 
parts from the motor makers, nevertheless, and building 
them into their housings which are a part of the ma- 
chine itself. 


POWER REQUIREMENTS COME FIRST 


HE product designer seeking to improve results 

should thus reconsider the power requirements of 
his machine. In many cases a more suitable type of mo- 
tor can be found for this new condition than that which 
had previously been used. Additional simplification 
may be found possible by supplying a separate motor 
for each and every power requirement of the machine. 
These may eliminate gears, belts, clutches, etc. Or, by 
using a different type of motor, the motor may be made 
to operate the machine directly with simple electrical 
control, rather than complicated mechanical gadgets. 
The types of direct current and polyphase alternating 
current motors available to accomplish these results 
are familiar to the product designer. The various types 
of single phase motors are not so well known and un- 
derstood. This lack of familiarity has increased in 
recent years because of the increased availability of 
capacitor motors brought about by the development of 
lower cost reliable capacitors. 

When considering single phase motors, the first ques- 
tion which arises is why use single phase motors? Con- 
sidering only the integral horsepower motors to which 
we will confine this discussion, the simple answer is 
that we should only use single phase motors where 
polyphase power is not available. The simple rugged, 
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reliable construction of the polyphase squirrel cage mo- 
tors cannot be duplicated in any single phase motor 
available at the present time. Furthermore, the extra 
cost of the single phase motor cannot be justified by 
reduced control cost. But, unfortunately, many of the 
small ultimate users of products requiring from one 
to five horsepower have little additional elecrical power 
requirements, and the extra cost of polyphase power 
lines is not justified. This is particularly true of many 
new rural electrification projects, now under construc- 
tion. For machines which are made to be sold to these 
small users of power, there is no alternative. Single 
phase motors must be supplied. 

Repulsion motors. ‘In these sizes, there are two 
general types of single phase motors to be considered 
repulsion and capacitor types. The first employs an 
armature, with a commutator, and brushes and their 
associated parts. It uses a simple single phase stator. 
Its principal advantage is its high starting torque and 
low starting current. It can be also readily be made so 
that it is easily reconnectable for 110 or 220 volts, the 
two common single phase voltages. Its principal dis- 
advantage is the use of the commutator, brushes, and 
generally a short circuiter, sometimes combined with a 
brush lifter. These parts, like those on all direct cur- 
rent machines, require maintenance, good protection 
from objectionable dirt and fumes, and sometimes cause 
radio interference and noise. When building the motor 
into the product, these parts require mounting, means 
of adjustment and openings for access to the brushes. 
Frequently, the motor manufacturer builds his stand- 
ard armature directly on the shaft, so that the shaft 
can not readily be supplied by the product manufac- 
turer without the motor manufacturer supplying an 
expensive quill. The locating of the brushes is nor- 
mally done after the motor is assembled, by means of 


electrical tests. This requires work with which the 
product manufacturer is not familiar and for which he 








MOTOR CHARACTERISTICS AND 





Transfer Type of Speed 
Type of Motor Device Rotor Character 
Repulsion None Arm. with | Varying 
Commutator 
Repulsion Start Commutetor Arm. with | Constant 


Induction Run Short Circuiter | Commutator 


Repulsion None Arm. with | Constant 

Induction Commutator 

Capacitor Start and Run None Squirrel Constant 
Cage 

Capacitor Start SPS. Squirrel Constant 

Induction Run Switch Cage 

Capacitor Start S.P.D.T. Squirrel Constant 

Capacitor Run Switch Cage 


has no suitably trained workmen. Nevertheless, these 
motors are commonly used in spite of these quite real 
difficulties. 

There are three distinct types of repulsion motors. 
The simplest, the simple repulsion motor, has the vary- 
ing speed characteristic of all series motors. For that 
reason, like series direct current motors, its application 
is limited to loads which are constant or loads requiring 
greatly decreasing speed with increasing load. By 
means of series resistance, or a transformer with taps, 
its speed may be varied. Its use is almost confined to 
fans and hoists. 

The repulsion start—induction run motor as its name 
signifies—operates as a repulsion motor up to approxi- 
mately 75 per cent of full load speed and as induction 
motor, above this speed. This change-over is accom- 
plished by means of a centrifugally operated short cir- 
cuiter for the commutator. After it has operated all 
coils of the armature are short circuited through it, so 
that the armature then acts as a squirrel cage rotor. 
Its starting characteristics are like the simple repulsion 
motor, and its running characteristics are like any in- 
duction motor. The torque developed at the change- 
over point is the minimum accelerating torque and is 
called the pull-in torque. This is the most important 
torque characteristic of this motor, as it determines the 
maximum load which can be accelerated. 


Notably effective wholly designed-in motor appli 
cation as an hermetically sealed room cooler com- 
pressor. Ribs (not shown) support stator core. 
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Efficiency Power Factor 


Fair Fair casas Good | Good | Very 
High 


Good Fair Poor Fair | Good | Very | High 
High 


Very | Good Fair Good | Good | Good | High Fair 


Poor 


Very Fair Fair Good | Very | Good Very Fair 
Poor Good Low 


Fair Good Fair Poor Fair Good Fair Fair 


Very | Very | Good | Good | Very | Good |) High | High 
Poor | Good Good 


This table gives a comparison of the construction and principal characteristics of the six types of single phase motors 
frequently used in the integral horsepower sizes. All performance characteristics are subject to considerable variations, 
are interrelated, and depend considerably upon the particular rating under consideration. It is intended only that it 
serve as a guide to assist in selecting the type to use for any particular application. 


The third variation of the repulsion motor is the re- 
pulsion-induction motor. It operates as a combination 
of the two types at all speeds. This is accomplished by 
means of a squirrel cage winding buried beneath the 
armature winding. Its characteristics are similar to the 
repulsion start induction run motor, except for some- 
what reduced starting torque and the absence of the 
pull-in torque. 

Normally, all of these repulsion motors are reversed 
by shifting of the brushes. They may be made elec- 
trically reversible by supplying special stator windings 
which shift the magnetic field with respect to the 
brushes. Before plugging them, care must be taken, 
first, that the centrifugal device, if any, has returned 
to the starting position, and second, that the commuta- 
tion will be satisfactory. 

Capacitor motors. The second general type of sin- 
gle phase motor is the capacitor type. These motors 
use squirrel cage rotors, similar to polyphase motors, 
and a stator with a two phase winding. This two phase 
winding ordinarily is unbalanced, that is, the two phases 
are different. One called the main phase is connected 
directly to the line. The second, called the capacitor 
phase, is connected to the line through a capacitor, fre- 
quently through a transformer and control apparatus. 
This capacitor and transformer store up and release 
electrical energy in such a manner that two phase power 
is applied to the two windings. It is only possible to 
design the motor and capacitor unit such that this power 
is alike in the two phases for one particular load. In 
practice, a compromise is made depending upon the 
characteristics required. The principal advantage of 
these motors is the absence of the commutator and 
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APPLICATION FIELDS FOR PRIMARY INTEGRAL SINGLE PHASE TYPES 


Light | Normal! Over- | Light | Normal! Over- | Starting | Pull-out  Pull-in 
Load | Load | Load | Load | Load | Load | Torque | Torque | Torque | Current 


Fair 


Fair 


High 


Starting 
Typical Load Applications 


Variable speed ventilating fans and pumps, hoists, 

Low | valve operators, etc. where load remains constant for 
given speed or where varying speed is desirable. 
Application same as series D.C. motors. 


General application such as machine tools, fans, 

Low blowers and centrifugal pumps and including ex- 
tremely high starting loads such as loaded recipro- 
cating pumps and compressors, conveyors, ice cream 
freezers, and farm equipment. 


All applications same as the repulsion start induction, 

Low but particularly where the centrifugal shortcircuiting 
device is undesirable and where the load is high at 
its operating point. Undesirable where radio inter- 
ference is critical. 


Only suitable for direct connected fans or similar 

Fair loads where starting torque requirement including 
friction is extremely low. Not dependable for belt 
drives. 


The general purpose fractional horsepower size 

Fair capacitor motor used in the smaller integral horse- 
power sizes for general applications. Wéill not take 
care of as high starting and heavy overloads as the 
repulsion start, induction run motor. 


Same applications as the repulsion start-induction run 

Low | motor especially where extreme quietness and com- 
plete freedom from radio interference are requisite. 
The starting torque is not quite so high but ample for 
all except the very severest conditions. 


brushes. They are, therefore, much easier to build into 
a machine. The parts are such that they can be readily 
handled by any product manufacturer. The associated 
apparatus requires considerable room, but usually can 
be mounted in some convenient space. Difficulties are 
encountered in making this associated apparatus easily 
suitable for two voltages, and normally it is supplied 
only for the one voltage which will be required on the 
ultimate installation. This means that two sets of parts 
are required to be stocked to take care of the two 
voltages normally encountered. 

Like the repulsion motor, there are three kinds of 
capacitor motors. But the characteristics of these types 
are entirely different. These three types are different 
principally in the method of using the capacitor. To 
obtain the same characteristic as in polyphase motors, 
it would be necessary to change the amount of capaci- 
tance for each and every possible load and speed. Since 
this is impractical, either one or two values are used in 
all motors which are built. \Vhen only one capacitor is 
used, its value depends upon whether the important 
characteristic is starting torque or running perform- 
ance. If it is selected to give good starting torque, it 
must be cut out when the motor is up to speed; other- 
wise, the losses in the machine will be so excessive as 
to shortly cause overheating. If it is selected for good 
running torque, the starting torque will be so low (35 
to 60 per cent) that it is only satisfactory for direct 
connected fans and such applications where the static 
friction is extremely low. It is apparent that best re- 
sults are obtained by the use of two values of capaci- 
tance, one for starting and one for running. Character- 
istic performance curves are illustrated. 















































Generally, when the motor is built in this manner, 
the capacitor unit consists of a capacitor element and 
a transformer. By changing taps on the transformer, 
different voltages are applied to the capacitor element, 
so that different values of effective capacitance are ob- 
tained. These three kinds of capacitor motors are 
known as: (1) the capacitor start and run, or single 
value capacitor motor; (2) the capacitor start-induc- 
tion run, or just the capacitor start motor; and (3) the 
capacitor start-capacitor run, or two value capacitor 
motor. The latter two require some method of control 
such as a centrifugal switch, a time delay relay, or a 
voltage relay, to take care of making the change in 
connections. 

It is impossible to give any hard and fast rules for 
use in selecting the proper type of these motors to use 
in any particular product. Too much depends upon 
the detail of design of the product and its use. Further- 
more, the characteristic of the different types of motors 
varies widely with different ratings and speeds. It is 
hoped that this discussion of the various ways in which 
they are built will aid the product designer in selecting 
the proper type by means of previous experience with 
other types of motors with which he is more familiar. 
The motor manufacturer should be consulted before 
the design has progressed too far so that he can, with 
his experience and data on his motors, assist the pr duct 
designer in making a final decision. It should be re- 
membered that small details sometimes make sufficient 
difference to warrent a difference in the type which 
should be used. 

In building the motor into the machine, the product 
manufacturer will find it necessary to become familiar 
with several details of motor manufacture with which 
he has not previously had to deal. These are of suf- 
ficient importance to warrant dicussion. The lami- 
nated punchings used in motors do not act, even when 
tightly riveted together, exactly like one piece of steel. 
They must be handled carefully. Any pressing fixtures 
must make contact with the surface all the way around, 
to prevent distortion. If these parts are not handled 
carefully, it is possible to distort them sufficiently to 
obtain trouble with the air gap which may be as low 
as 44 inch. Greater pressfits must be used than with 





251 a 2500 — 
—— {2000 


+1500 


is 
; a 
| @ 


——+1000 


AMPS. 





16 20 y, 


oO 
uo 


TORQUE 





10 
TORQUE 






AC POWER 
supp 


PUSH BUTTON OVERLOAD 






# 





MAGNETIC CAPTRANS. pANS- CAPACITOR | WOUND SQUIRREL 
LINESTARTER DEVICE FORMER ELEMENT PRIMARY CAGE 
PUSHBUTTON HEATER STATOR ROTOR 









OVERLOAD ELEMENT 


MAIN CONTACTS 
INTERLOCK 











MAIN 
WINDING 


CAPACITOR WINDING 


CAPACITOR ELEMENT 


CONTACTS 


RELAY Con 
HOLD IN RESISTOR 


HEATER CONTACT 


pre capacitor start, capacitor run motor due to its simplicity 

of motor parts and similarity to the polyphase motor is 
most easily built-in. The capacitor, transformer and transfer 
device can be built-in with the motor control. The transfer 
device shown utilizes a heater to produce a time delay to 
permit the motor to start with the relay in the starting posi- 
tion. The transformer is used to increase the voltage on the 
capacitor during start, which increases the effective capacity 

resulting in good starting torque 


ordinary materials. Locking by some means is neces- 
sary to prevent endwise movement. The coil ends of 
the winding must be handled particularly carefully to 
prevent damage. It should be remembered that only 
one damaged point in the insulation may cause failure. 
The insulation cannot be made of any very abrasion 
resistant material. 


VENTILATION IS IMPORTANT 


ARTICULAR care must be taken in laying out the 
design to include a cooling system equal to or better 
than that used by the motor manufacturer in his com- 
plete motors. It is only by doing this that the product 
designer can be sure of a cool running motor. It is nec- 
essary that the ventilating design be so layed out that 
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there will be uniform ventilating ducts all around the 
circumference of the stator. The air must make good 
contact with the rotor in order that the heat generated 
there will be quickly absorbed by the air without heat- 
ing the stator. Not only are sufficient ducts necessary, 
but suitable baffling must be provided that the air will 
be circulated by the blowers in the manner desired. If 
these are not provided, the blower will force the air to 
take the easiest possible path which may not accom- 
plish the desired results. 


SPACE REQUIREMENTS VARY 


UFFICIENT coil and punching space must be pro- 

vided for all of those odd frequencies which will be 
encountered. The lower frequency machines ordinarily 
take more space, and due to the differences in the num- 
ber of poles, the coil space required is frequently in a 
different location than the higher standard frequency. 
Considerable extra expense will be saved by making a 
careful analysis of all odd frequency requirements be- 
fore proceeding too far with the design. The clearance 
around the coils should be generous to provide for the 
large variations which must be expected in the coil di- 
mensions, even though only one rating is required at 
one frequency. This aids considerably in preventing 
damage to the coil ends, and prevents high voltage 
breaking down the insulation to ground. 

The capacitor and associated transfer device of a 
capacitor motor are control apparatus, normally 
mounted in sheet steel cabinets. To prevent having a 
number of these cabinets with conduit connections 
running betweens them, thus detracting from the ap- 
pearance, this apparatus may be mounted together with 
the linestarter in one cabinet. When this cabinet is 
made a part of the machine itself, or when a special 
size and shape is required it can best be built up and 
assembled by the product manufacturer. If a more or 
less standard cabinet is satisfactory, the manufacturer 
of motors parts and controls can supply it most eco- 
nomically and with most success. The service of this 


manufacturer’s specialized personnel are thus obtained 
for designing and supplying the complete electrical ap- 
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THE repulsion start, induction run motor uses a single wound 

stator, a Wound armature with a commutator, a short cir- 
cuiter and a rocker ring supporting the carbon brushes. The 
rocker ring must be mounted so that it can be rotated for 
adjustment at the brush position. Openings must be provided 
for access to the brushes and the rocker ring locking device 
Manually operated control is shown for use where the 

operation is not automatic. 


paratus. The unit design can be more properly co- 
ordinated and responsibility for satisfactory electrical 
performance becomes more unified where only one 
supplier is involved. 


PACKAGED GOODS FOR THE USERS 


FTER this product redesign along modern lines 

with the motors and control built into it so that 
the complete equipment is of a unified design, the 
product manufacturer can offer the complete machine 
ready to install and connect to the power lines. His 
sales organization need no longer be bothered with the 
selling of an incomplete machine. They need not be 
troubled with making recommendations for the elec- 
trical equipment. 

As previously stated, this accomplishment is ac- 
companied by recognizable disadvantages which can be 
minimized by adherence to the suggestions offered in 
preceding paragraphs. The designer-engineer must 
make his own decision. 
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PGW ELECTRICAL & MECHANICAL PARTS 





Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





REFLECTOR LAMP DC. SUPPLY SOURCE 
150 watt lamp employing This new dynamotor design incorporates filter 
a mirrored surface produces control and several new features including 
a narrow beam of light. It special brush holders and locking devices as 
is particularly suitable for well as minimized end play in the armature sheft. 
indoor use where high Performance features of reduced ripple voltage 
levels of illumination over is allied to smaller size and weight of armature 
small areas are required permitting better regulation. Eicor, Inc., 515 
CENTRIFUGAL-SPEED and for industrial spotlight S. Laflin St., Chicago, III. 
RELAY unit designs. Hygrade Syl- 


Desiaied weet ei: vania Corp., Salem, Mass. 


mand for a device which 
gives accurate speed indi- 
cations by closing contacts 
for protective or control 
purposes, this unit can be 
used over a speed range of 
70 to 4000 rpm. It is 
adjustable while running, 
requires little maintenance, 
is easily mounted in verti- 
cal or horizontal positions 
and is available for auto- 
matic Or manual reset oper- 
ations. General Electric 
Co., Schenectady, N. Y. 





BALL BEARING PILLOW BLOCK 


Incorporating a positive centrifugal seal- 
ing principle, self-aligning features and 
accurately finished ball bearings, this 
pillow block made of a rigid, one-piece 
casting with carefully ground seat is avail- 
able in normal, standard and medium 
heavy duty types for general application. 
Stephens-Adamson Mfg. Co., Aurora, Ill. 





BAND SWITCH ASSEMBLY 


Rapid band changing with a minimum of 
eHort is made possible with the turret 
bandswitch for plug-in inductors. Utiliz- 
ing a five gang, three-position switch 
equipped with mounting bars to accom- 
modate any three inductors, the unit 
permits the choice of any three bands 
without removing coil. Rated at 50 
watts capacity. Coto-Coil Co., Inc., 
71 Willard Ave., Providence, R. |. 


PRECISION VIBRATOR 


Incorporates features which offer greater | 
accuracy and reliability, longer life, | 
uniform flexibility and prevention of 
reed breakage, more uniform operation 
on both high and low voltages, per- 
manent adjustment under any operating 
condition and freedom from lead break- 
age. American Television and Radio 
Co., 300 E. 4 St., St. Paul, Minn. 
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MOTOR STARTER 


For automatically controlling the acceleration of 
either ac. or dc. motors a new line of starters 
and controllers has been equipped with a 
principle of acceleration which is based on the 
time required to charge 4 condenser to a pre- 
determined voltage. This method is extremely 
flexible since it permits a timing arrangement 
having practically any range of time desired. 
Electric Controller & Mfg. Co., 2700 E. 79 
St., Cleveland, Ohio. 


GLASS-SEALED 
ATTENUATOR 


Protected against heat, hu- 
midity, salt air and other 
severe atmospheric condi- 
tions, this fixed attenuator 
is conservatively rated for 
low wattage applications. 
Sturdily constructed for 
convenient, handy mount- 
ing in tube-type sockets. 
Assures sustained accuracy, 
noise-free performance and 
trouble-free life. Obhmite 
Manufacturing Co., 4805 
Flournoy St., Chicago, Ill. 
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DOUBLE ROW 
ROLLER BEARING 


Developed primarily for 
the machine tool indus- 
try, the large number of 
cylindrical rollers in 
this bearing maintained 
in a staggered position 
by the bronze cage 
permits high radial ca- 
pacity with extreme 
rigidity and smoothness. 
Its advantages are a 
light section with large 
bore and small outside 
diameter. SKF Indus- 
tries, Inc., Front St. and 
Erie ty 
a. 
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CATHODE-RAY 
TUBE 


High-vacuum, electro- 
magnetic-deflection 
type of cathode ray 
tube for television 
reception has a 12 
inch glass bulb shaped 
to give a minimum of 
reflection from the 
bulb walls and to 
provide a maximum of 
strength. Its screen 
gives a black and 
white picture about 
7% by 10 in. RCA 
Manufacturing Co., 
Inc., Harrison, N. J. 





Suitable for driving small relay mechanisms, turn- 
tables and various light running mechanical 
actions in displays where a very small amount of 
torque is required. Speed may be adjusted 
over a range of approximately 20 per cent. 
Normal disc speed is from 120 to 300 rpm. and 
motor is also available in geared models. 
Reynolds Electric Co., 2650 W. Congress St., 
Chicago, Ill. 


FLOW SWITCH 


Developed for actuating a set of snap-action 
contacts at a preset adjustable liquid flow of 
one to three gal. per minute. Above the preset 
flow rate, metallic bellows connected to oppo- 
site sides of an orifice produce a differential 
torque on a pivoted arm and close the contacts. 
As flow decreases or stops, torque decreases 
and a spring assists in opening contacts. General 
Electric Co., Schenectady, N. Y. 
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Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 









































COILED LIGHT TUBES 


Ingenious development of single and double coiled 
gaseous discharge tubes permits incorporation of 
these light sources within reflectors as well as 
application to the space requirements of normal 
lighting fixtures. Available in many combinations 
of gases that give a wide variety of color perform- 
ance. Marveon Displays, Inc., 604 Dewar Drive, 
Rock Springs, Wyo. 


COMPACT SNAP SWITCH 


Retaining the advantages of highly 
sensitive, short-movement operation, 
the switch design provides for a 
quick make or break with a wide air 
gap. Asa result of this wide opening 
and heavy construction of electrical 
elements, the switch will operate on 
both ac. and dc. requiring an operat- 
ing pressure as low as 3 oz. to open 
or close the switch. Plunger move- 
ment may be only 0.005 in. or as long 
as 0.014 in. McDonnell & Miller 
Co.,1303 Wrigley Bldg., Chicago, Ill. 





ELECTRICAL & MECHANICAL PARTS 








E 


TIME DELAY UNIT 


Accurate instrument for intro- 
ducing a time delay ranging 
from a fraction of a second to 
several minutes in electrical cir- 
cuits. Available for either in- 
stantaneous recycling or delayed 
internal operation. Timing unit 
is unaffected by dust, temper- 
ature or humidity changes. Ve- 
rious contact arrangements. Few 
moving parts. The device is 
small, compact and easily mounted 
with its coil magnetically 
shielded. American Gas Accu- 
mulator Co., Electrical Div., 


Elizabeth, N. J. 





TEMPERATURE CONTROL { 


For designed-in use with various com-| 
mercial devices where cooling is effected. | 
Available for cut-out on decrease and} 
cut-in on increase of temperature or with | 
reversed actions. Specially adapted to | 
beverage coolers, ice cream cabinets, | 
display cases, air conditioning, etc. | 
Pilot contact feature optional to close} 
when temperature or pressure rises a 
predetermined amount above the cut-in 
setting of the control. Ranco Inc., 601 
W. 5 Ave., Columbus, Ohio. 





HIGH-VOLTAGE 
RECTIFIER 


Tungsten-filament type of 
high-vacuum, half-wave rec- 
tifier tube for use in suitable 
rectifying devices to sup- 


AC. CONTACTOR 


Built for long mechan- 
ical life, this 25 amp., 
600 volt ac. contactor 
with its new type of 
pole shader and large 
contact area of the 
operating magnet was 
developed with a 
maximum three-phase 
rating of 74% hp. It 
is accompanied by a 
compact overload re- 
lay of the bi-metal 
type. General Elec- 
tric Co., Schenectady, 
N. Y. 








ply the high dc. voltages 
required by cathode-ray 
tubes. Can also be used 
in voltage-doubler service 
to deliver approximately 
twice the voltage obtain- 
able from it in half-wave or 
full-wave rectifier service 
for the same ac. input volt- 
age. RCA Manufacturing 
Co., Inc., Harrison, N. J. 
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HIGH SPEED BALL BEARINGS 


Provided in two types, these 
bearings for woodworking ma- 
chinery combine large balls and 
deep races for high load capacity 
and shock resistance. Extra-pre- 
cision tolerances assure smooth 
running and long life. High-speed 
operation with comparatively 
small power units. Fafnir Bearing 
Co., New Britain, Conn. 





MERCURY SWITCH 


For installation on electrical appli- 
ances, etc., this “mercury button’’ 
switching mechanism is safe, silent, 
long-lasting and designed for 
flexibility in mounting; it may be 
mounted in any 45 deg. position 
in the vertical plane. It consists of 
mercury-to-mercury contacts en- 
closed in two special alloy metal 
disks which are glass-sealed on a 
ceramic barrier. General Elec- 
tric Co., Section Q-921, Appli- 
ance and Merchandise Dept., 
Bridgeport, Conn. 
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GLOW LAMP 


Miniature 44 watt glow 
lamp equipped with a 
single contact bayonet 
base is adaptable to 
radio test and instrument 
uses, electrical instru- 
ments, pilot lights and 
indicators where the 
space factor is impor- 
tant. Made in two 
types, one neon filled 
for use on ac. or dc., 
and the other argon 
filled for ac. only. Gen- 
eral Electric Vapor 
Lamp Co., 887 Adams 
St., Hoboken, N. J. 
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WATER LEVEL 
CONTROL 


Provides a simple, posi- 
tive means for auto- 
matically turning off fuel 
burners when boiler 
water becomes danger- 
ously low, requiring a 
source of 24 volts ac. 
for operation. The low 
water cutout is adapt- 
able for quick installa- 
tion between regular 
gauge glass and coal, 
oil or gas-fired boilers. 
General Controls Co., 
700 W. Ivy St., Glen- 
dale, Cal. 
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SENSITIVE RELAY 


Combining a sensitive relay, power relay 
and clock motor in a weather-proof, plug- 
in type glass case, this completely auto- 
matic, entirely self-contained relay is applic- 
able to various circuit functions such as ac. 
and dc. voltage or current alarms, and over- 
or under-temperature or thermocouple fail- 
















AND THERE ARE ALSO— 


SYNTHETIC TEXTILE MATERIAL (poly- 
meric amide type) can be fashioned into 
filaments of unusua! strength, fineness and 
elasticity and has the ability to be formed 
into fibers and various shapes such as bristles 
and sheets. Like natural silk the material is 
a polyamide having a protein-like structure. 
It will take dyes used for silk, wool, acetate 
and certain of the direct dyes used for 
cotton or rayon. In its physical and chemical 
properties it differs radically from all other 
synthetic fibers. E. |. du Pont de Nemours 
& Co., Inc., Wilmington, Del. 


ANTI-RUST LIQUID COMPOUND is 
recommended for protecting polished steel 
parts of machinery, machine tools and parts 
against rust in storage and during shipment. 
Applied by brushing, dipping or spraying; 
dries in approximately 30 minutes to a firm, 
smooth elastic non-porous coating which 
withstands abrasion, moisture and salt air. 
The protective coating is readily removed 
with gasoline or kerosene. Frost Paint & 
Oil Corp., 1209 Northeast Tyler, Minne- 
apolis, Minn. 


BRIGHT NICKEL PROCESS permits the 
quick, economical plating of small parts, 
imparting a bright, lustrous, mirror-like 
finish. It eliminates or greatly minimizes 
buffing thereby speeding up production and 
cutting costs. Where buffing is unnecessary, 
thickness of plate can be _ maintained. 
Thickness specifications can be set and closely 


ure. 
582 Frelinghuysen Ave., Newark, N. J. 


Weston Electrical Instrument Corp., 


adhered to. Developed for manufacturers 
and plating shop operators who are con- 
cerned with the extensive use of nickel as a 
final finish or as a base for chromium. Bright 
Nickel Corp., 2177 E. Milwaukee Ave., 
Detroit, Mich. 


COPPER OXIDE RECTIFIER satisfactorily 
and economically supplies the current used 
in the deposition of copper and nickel 
electrotypes. It accomplishes the rectifica- 
tion or conversion of ac. into de. by leading 
ac. to a suitable step-down transformer 
which changes it to low voltage, high amper- 
age ac. This low voltage current is led to 
the rectifier plate assemblies, a series of 
copper plates which have been oxidized by 
a special heat treating process so that they 
have a uniform, dense and highly adherent 
coating of copper oxide. It is at the contact 
surface of the copper and copper oxide 
that rectification takes place. The dc. is led 
out of the rectifier by requisite leads to the 
equipment using it. Hanson-Van Winkle- 
Munning Co., Matawan, N. J. 


CONDUIT FINISH protects steel conduit 
against corrosion in industries and locations 
where chemical conditions create corrosion 
problems. A uniformly distributed coating 
of zinc is fused into the outside and inside 
walls of the steel tube. Such a galvanized 
coating will not crack or chip when the 
conduit is bent during installation. With 
this is combined a second coating contain- 
ing a new, inert substance which offers 
strong resistance to acids, alkalies and salt 
water. This finish assures longer service in 
all types of installations. Walker Brothers, 
Conshohocken, Pa. 
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PRE-FABRICATED COILS 


(Continued from p. 37) 


Coils which are made of enameled wire may be either 
random wound or paper insulated. In the former the 
wire is wound layer upon layer depending only upon the 
insulation of the wire to prevent short-circuiting be- 
tween adjacent wires. For other purposes, especially 
when higher voltages are handled, it is general practice 
to introduce a layer, or layers, of insulating paper be- 
tween each layer of wire. This reduces the voltage 
between adjacent wires to a value equal to the applied 
voltage divided by the total number of turns in the 
coil since the only contact is between a given wire and 
that next to it in the layer. If the paper is omitted it 
is then possible for a wire in any one layer to contact 
a wire on the corresponding layer above or below it. 
The voltage between such wires is the applied voltage 
divided by one half of the total number of layers. 

Form wound coils are wound on a metal form to 
give them the desired internal dimensions. When the 
winding is completed the wires are bound together by 
string or tape to retain them in position until a per- 
manent outer covering is applied. Form wound coils 
for use on direct current, where they may be subjected 
to little or no vibration, may be random wound, but for 
use on alternating current, a layer of paper should be 
placed between each successive layer of wire. For ad- 
ditional insulation between the coil and the core, a tube 
of four or more layers of 0.005-in. kraft paper should 
be introduced into the inside of the coil. Protection 
for the ends of the coil is attained by the use of var- 
nished cloth or fish paper washers while the exterior 
is taped over a wrap of varnished cloth. 

Coils for automotive generators and starters are 
frequently form wound of bare or enameled flat wire 
each turn of which is alternated with a layer of sub- 
stantial insulating paper. 

sobbin-wound coils have advantages for special pur- 
poses where mechanical strength is desired. When the 
coil is to be used with a movable plunger the wire may 
be wound directly on a tube of brass, or other metal, 
equipped with end washers. Bobbins are also made of 
molded plastic or pressed fiber supplied with end wash- 
ers. One or both of these washers should have holes 
to provide for bringing out the leads. Bobbin coils 
are usually used without impregnation but may be im- 
pregnated by either the vacuum process or by varnish 


dipping when conditions of service render such treat- 
ment advisable. This type of winding is used for 
such applications as door bells, telephone and telegraph 
relays and plunger solenoids. 







Transformer coils generally consist of two concen- 
tric coils surrounding a core. The winding to which 
the supply current is applied is the primary and that 
from which the current is used is the secondary. A 
transformer may be so designed that the voltage given 
off from the secondary winding will be either higher or 
lower than that of the primary supply. The trans- 
former is thus classed as step-up or step-down respec- 
tively. Step-up transformers are employed on X-ray 
and radio apparatus or wherever a high secondary is 
required. Step-down transformers are used for bell 
ringers, operation of electric toys and similar applica- 
tions where a low voltage is desired. 

Autotransformers consist of a laminated core with a 
single winding which is provided with taps. One set 
of leads is connected to the primary voltage while con- 
nection to another pair of leads provides a secondary 
voltage of higher or lower value as the service may 
require. For many applications the autotransformer 
may be advantageously employed with an entailed sav- 
ing in cost over the dual wound coil. It should be 
remembered that the autotransformer provides no sep- 
aration between the primary and the secondary wind- 
ing, for which reason its use is advisable only in cases 
where neither the primary nor the secondary voltage 
will be in excess of about 110 volts. 


N MANY instances a coil will be called upon to per- 

form a definite function but the space available for 
its installation will be limited. The wire for winding 
such a coil will therefore have to be selected with a 
view to space economy. Enameled wire is the most 
economical in space requirements and its use in place 
of one of the covered types of wire will often provide 
the only solution to a limited space problem. As a 
typical illustration: a coil of 285 turns of No. 18, dou- 
ble cotton-covered wire occupies a space of 6.2 cubic 
inches, while a coil of enameled wire of the same size 
and number of turns requires but 3.53 cubic inches, a 
space reduction of 43 per cent. The accompanying il- 
lustration shows in detail the volume relations of a 
typical coil composed of the same number of turns of 
the same size of wire but with a variety of the com- 
monly used types of wire insulation. 

Space economy may also be accomplished in one di- 
rection, at a sacrifice of space in another direction, by 
the use of rectangular coils instead of those of the con- 
ventional round form. Such formed coils are of neces- 
sity slightly more expensive than round coils but their 
use is often made necessary by mechanical considera- 
tions. In the case of direct-current motors and gen- 
erators, rectangular field coils must be used on account 
of the limited space between the poles. 

Mention has already been made of the impregnation 
of the wires with which the coil is wound as a protec- 
tion against vapors and moisture. It is also frequently 
desirable to further impregnate the entire coil after it 


pees section secondary (Ki) for (Ke) a varnished 

impregnated magnet coil. Li—Paper section un- 

finished ignition coil element for (L2) wax impregnated 

ignition coil element. M—lgnition coil, paper section 
type, for popular low priced car. 








ELECTRICAL MANUFACTURING 


















Machin 
by far t 
cut it ag 
chip or 
at the fy 
to machi 
Ing Oper 








whe 
srenst 
ness: 
you * 
‘stride 





Hoy 
ME’ 
mol 
extru 
Stanc 

much 
for th 



















NG 













ives 7/(lE — 
than Lightness 


NES 
ss FOR LIGHT . at full 
, NEQU AL ¢ weig puness 
U hig tn cre ne 
petitor \loy- \t rhe use ant ‘ 
ur ° ase -eholt 
y/MET Al ee her § " atly inet oo!Ss oe 
DO less than os wei fr, porta pac 
nn needle duct irct {n movi e 
elit verse : nar z od vibrato 
pia ‘ slices 
pow TA 
ee EXCEPTIONAL MACHINABILITY 
“achining costs f 7 
by far the easiest - on METAL are unbelievab] 
Cut it at exceptio . common metals to pe ably low. It is 
chip or drag oc speeds without peat achine View con 
at the full MOSt Cases, youc @ Suspicion of tear 
‘_.. ©4Pacity of the mach _ make light finishj : 


OPER? ve it 
- very P Ys\ owMET a me Ligh 
rodu gaditio® ~ . in 
ke you Purability ress } 7 in en 
“ osu 
ae ous ocks, sf /M eric &*P 
cs 1f esistil the ih pility 
$ \ mar € rs h 
you w a 
stride- 


Our product is made. ; 


his versatile material can readil 
Me particularly 
: {TAL is furn 
st e 

andard and Special apis ca 


Much 
Cn more DOW META 


' Suited for forging 
ished in all these fo 
? ; d sizes. , , 
Or the j pee 1 
illustrated booklet, “Industry’s Lighor en 
: est Stru 


a 








LIGHTEST OF ALL STRUCTURAL METALS 


Lifts Products 
Above Competition 


lowmetal? 


t can be made out of Dow 
y be sand, Permanent 
rolling and 
rms and j 
To learn > 
» Write today 
Ctural Metal.” 


MAGNESIUM ALLOYS EQUAL © WEIGHT 





Back in 1922, when the aircraft industry was still an infant, 
Eclipse Aviation was already using DOWMETAL* in aircraft 
accessories. Today Eclipse is the nation’s largest maker of 
such equipment. Nearly every item in its wide line of air- 
craft and aircraft engine accessories, including starters, : 
generators and radio power equipment, incorporates DOW- ; 
METAL. For in addition to its extreme lightness, DOWMETAL 
meets the aircraft industry’s every requirement for strength, 


toughness and durability. 


EAA TS LAD 













Inertia Starter 
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Anti-icer Pump 





By 


THE DOW CHEMICAL COMPANY® 


Midland ° Dowmetal Division : Michigan © 
Branch Sales Offices: 30 Rockefeller Plaza, New York City; Second and Madison Streets, St. Lovis; 7 
Field Building, Chicago; 1400 16th Street, San Francisco; 2260 East 15th Street, Los Angeles 

*Trade Mark Reg. U. S. Pat. Off. % 











COIL WIRE INSULATION SYMBOLS 


NEMA A. S. & W. 
TYPE OF WIRE SYMBOLS| SYMBOLS 

COTTON-COVERED 

Single Cotton a eo 

Single Cotton—Bonded BC SCC, bonded 

Double Cotton DC DCC 

Double Cotton—Bonded BDC DCC, bonded 
SILK-COVERED 

Single Silk S SSB 

Single Silk—Bonded BS SSC, bonded 

Double Silk DS DSC 

Double Silk—Bonded BDS DSC, bonded 
ENAMELED 

Enameled E E 

Heavy Enameled HE HE 
ENAMELED AND COTTON- 

COVERED 

Enamel Single Cotton ek Be 

Enamel Single Cotton—Bonded EBC SCE, bonded 

Enamel Double Cotton EDC DCE 


Enamel Double Cotton—Bonded EBDC DCE, bonded 
Heavy Enamel Single Cotton, Etc. HEC, etc. | SCHE 
ENAMELED AND SILK-COVERED 


Enamel Single Silk ES SSE 

Enamel Single Silk—Bonded EBS SSE, bonded 

Enamel Double Silk EDS DSE 

Enamel Double Silk—Bonded EBDS DSE, bonded 

Heavy Enamel Single Silk, Etc. HES, etc. | SSHE 
PAPER-COVERED 

Single Paper P 

Single Paper—Bonded BP 

Double Paper DP 

Double Paper—Bonded BDP 

Enamel and Single Paper—Bonded | EBP 

Enamel and Double Paper—Bonded | EBDP 
PAPER AND COTTON-COVERED 

Single Paper, Single Cotton PC 

Single Paper, Double Cotton PDC 

Double Paper, Single Cotton DPC 

Double Paper, Double Cotton DPDC 
SILK AND COTTON-COVERED 

Single Cotton, Single Silk CS 

Single Cotton, Double Silk CDS 

Double Cotton, Single Silk DCS 

Double Cotton, Double Silk DCDS 
ASBESTOS-COVERED 

Asbestos A AW; AB 

Asbestos, Varnish Treated AV AR 

Enamel and Asbestos EA EAW; EAB 

Enamel and Asbestos, Varnish 

Treated EAV EAR 

FIBROUS GLASS-COVERED 

Single Glass G 

Enameled Single Glass EG 

Double Glass DG 

Enameled Double Glass EDG 


The Nema symbols shown were adopted in 1936. The 
A. S. W. symbols are still used by some wire manufacturers 
Table, courtesy of American Steel & Wire Company. 





is fabricated. This not only furnished additional pro- 
tection against moisture and vapors but against ex- 
ternal injury. Before such impregnation the coil is 
usually wrapped in a layer or two of cotton tape which 
adds to its mechanical strength. Such treatment is 
applied to coils that will be subjected to rough mechan- 
ical usage such as brake coils, many types of controller 
coils and motor and generator field coils. 

This final impregnation is accomplished by immersing 
the coils in a liquid solution of some type of varnish, 
paraffin or wax, the best material for any particular 
type of coil being subject to the recommendations of 
the insulator maker. In some cases impregnation under 
vacuum is advisable but usually a thorough pre-drying 
of the coil is all that is necessary. After dipping, the 
coils should be dried in an oven the temperature of 
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which must be sufficiently high to produce hardening 
of the insulation but not high enough to cause it to 
deteriorate. The recommended temperatures and 
length of baking will depend upon the nature of the 
insulating material employed. Exact data on this sub- 
ject is usually supplied by the maker of the material 
used. In any case, a slow drying is desirable since a 
quick baking will harden the insulation on the outside 
and leave that in the interior in a liquid form.* 

The majority of coils in magnets, solenoids, radio 
construction, ete. will be used under what may be rated 
as normal conditions. That is, they will operate in a 
reasonably clean atmosphere which will be free from 
excessive moisture or chemical fumes. Their operation 
will also be at ordinary room temperatures which are 
far below those at which the insulation of any of the 
usual types of wires are effected. Under such condi- 
tions the coil design may be based upon the use of 
enameled or fabric-covered wire without special con- 
sideration to the conditions of usage. 

There are, however, many instances in which the 
coil will be used where it will be subjected to one or 
more conditions which would be injurious to some of 
the usual types of insulation and such conditions must 
be explicitly outlined to the coil maker so that proper 
precautions may be taken to guard against them. 

The most frequently met of such adverse conditions 
are those of high temperature and excessive moisture. 
To guard against the former, the wire should be in- 
sulated with some form of heat-resisting material such 
as asbestos or glass fiber, while the latter, moisture, is 
guarded against by the use of insulations which are 
non-absorbent of moisture and also by proper impreg- 
nation of the entire coil. Enameled wire, where its use 
is feasible, is considered the best form of moisture- 
resistant wire but, if a covering is needed, it should be 
of glass fiber or of silk or cotton which has been sat- 
urated with varnish, paraffin or wax. Cellulose acetate 
insulation provides good moisture-resisting properties. 

In the design of coils which are to be used in the 
presence of vapors which would dissolve or deteriorate 
the ordinary types of insulation it is necessary for the 
coil maker to know exactly what type of solvent vapor 
will be present since various vapors are detrimental to 
different types of insulation. Thus, cellulose acetate 
is highly resistant to petroleum and coal tar solvents 
but is soluble in most lacquer solvents. Unsaturated 
cotton, silk and paper coverings provide excellent re- 
sistance to many kinds of solvents. Glass fiber is also 
resistant to practically all solvents exclusive of hydro- 
chloric acid. 

Among the companies active in supplying pre-fab- 
ricated coils and including those which cooperated in 
the gathering of data for this discussion are: Acme 
Wire, American Enameled Magnet Wire, American 
Steel & Wire, Anaconda Wire & Cable, Belden Manu- 
facturing, Coto-Coil, Dean W. Davis, Electrical Coil 
Winding, John E. Fast, General Cable, General Elec- 
tric, Phelps Dodge Copper Products, John A. Roeb- 
ling’s Sons and Wheeler Insulated Wire. 

Coil samples in the accompanying photographs ap- 
pear through the courtesy of Anaconda Wire & Cable. 


MANUFACTURING, July 1935. 


* See also “Coils Should Be Baked—Not Cooked,” ELectricaL 
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PORTABLE DRILL RE-DESIGNED 


(Continued from p. 44) 


The S.A.E. 3140 was selected for the gear train be- 
cause there is no tendency towards galling on the slower 
speeds and the higher nickel and chromium content of 
S.A.E. 3250 is not required. On the other hand, the 
S.A.E. 3140 has the advantage of lower cost and bet- 
ter machining ability so that the choice was a thorough- 
ly logical one. 

Secause the whole gear unit is short in length and 
the gear case and centerplate are carefully internally 
ribbed, a vibration-free unit is the result. This is defi- 
nitely to be considered as a highly desirable feature in 
the design-engineering of this sort of product. 

As with all the other parts, the motor was thoroughly 
investigated for possibilities of achieving compactness 
Although the completed 
machine weighs only nine and one fourth pounds, the 


with ruggedness and power. 


motor has to be able to deliver approximately half a 
horsepower at the spindle. 


MOTOR CAREFULLY SPECIFIED 


HOSE motor speeds which will deliver the required 
power are an all important factor in determining 
the weight of the completed tool. Too high a speed 
would result in a large gear reduction unit. 
would mean a larger motor. 


Slow speed 
Taking everything into 
consideration, it was found the desired motor speed 
would be higher than usually employed. However, it 
was found possible to design a motor that would safely 
deliver the necessary rpm. 

The completed motor, like practically all motors for 
tools of this kind, is of the two pole, straight series, 
universal type. However, it has several features not 
usually found in electric drills. To obtain the best 
operating characteristics in the least possible space, the 
stator is wound with a distributed winding. A ma- 
chine wound armature is usually adopted on account of 
the lower cost. To completely meet specifications, how- 
ever, it was found necessary to use form wound coils 
well taped before assembling. 

The slots in the laminations are made with straight 
sides for ease in assembly and to avoid danger of in- 
juring the insulation. Fibre wedges hold the coils in 
place. Steel wire bands are employed to hold the 
wedges and also, at either end, to hold the exposed 
ends of the coils. The completed assembly is very 
compact and well insulated. The steel bands and the 
heavy insulation prevent the coils from being subjected 
to any strains due to heat changes, vibrations or the 
centrifugal force. 

The copper and mica commutator segments and 
brush composition required considerable experimenting 
in conjunction with several manufacturers to secure 
best results. The commutator bars are assembled with 
a brass sleeve and brass ring to minimize the effect of 


temperature changes. The brush holders are also a 


departure from the usual practice for these tools. Box 
type brush holders were adopted as with this type 
much longer and wider brushes could be used. The 
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regular cartridge type construction would require too 
much space. A special die cast brush holder equipped 
with a flat spiral spring is used. As mentioned, re- 
moving the field case cover completely exposes the 
brush assembly for inspection and adjustment. This is 
another advantage over the cartridge type construction 
and a worthwhile one. 

The switch is a commercial two pole switch totally 
enclosed in the switch handle. The trigger is provided 
with a lock so that the switch can be used either as a 
safety switch or as an off and on switch. In assembling 
the switch is held by two screws, the locking parts and 
trigger laid in place and the cover holds them all to- 
gether. The machine is equipped with a three conductor 
rubber covered cable with moulded rubber attachment 
plug. The third wire is a ground wire. A heavy rub- 
ber sleeve protects the cable where it leaves the drilling 
machine. 

Special attention was given to facilitate the necessary 
renewal of the cable without dismantling the machine or 
disturbing the motor connections. By simply removing 
the switch handle cover the terminals are exposed for 
connection. 

From the description it will be gathered that high 
quality is stressed in many of the parts which usually 
means a higher priced machine. Yet, this machine 
sells for substantially the same price as the former 
model which did not have all the added features. This 
means that the applying of new engineering ideas did 
not end with the design but had to be carried out into 
the shop. Also new equipment had to be purchased 
and new methods of production developed before the 
job was a finished one. Thus, the cooperation of all 


departments was behind the new design. 


Two views of 
the new drill. 
Note switch, 
handle, ven- 
tilation and 
general 
appearance. 
The features 
gained also 
include light- 
er weight and 
ease of han- 


dling. 








This new design gives us not only new ideas that 
might be applied to other machines as well but also new 
ideas in production methods. 
development are future ones definitely established. 


Upon each succeeding 






ELECTRICAL MANUFACTURING 























lly 
led 
Sa 
ing 
ind 
to- 
tor 
ent 


a Molded flutomatically 


ary and savings paid for the 


ae machine in four months 


lor Automatic molding pays in a big way at the Lionel Corp., Irving- 
ton, N. J. For example, in molding the whistle impeller shown above 
igh savings in four months paid for the Stokes No. 200 Automatic 
ly Molding Machine on which they were made .. . paid also for the 


mold that was made for the job. 
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Lionel had never molded plastics until Automatic Molding Ma- 
chines were installed this year. Now six of these machines are in 


; continuous use, 24 hours per day, producing a variety of parts for 
se C 


the : 
. previously die cast or stamped and assembled are now made in 
a 


Lionel electric trains and other miniature railroad equipment. Parts 


plastics. New parts, that couldn't have been produced econom- 
ically by other methods, are now molded at low cost. 


The STOKES 


Completely Automatic 
Molding Machine 


This machine makes plastics molding a 
simple, low-cost operation that can be 
undertaken with assured success anywhere. 
Molding powder is placed in the hopper 
... accurately molded parts are discharged. 
The machine is a complete, self-contained 
molding plant, ready to connect to electric 





or steam and air lines. It handles a wide 
range of work, produces identical parts of 
the highest quality, uses a low-cost single-cavity mold. 


Let us show you how easy it is to make plastics moldings auto- 
matically, at astonishingly low costs. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P.O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis. 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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COLORS 





HAT other wire can 
you get in so many 
different clear bright 
colors! Even additional 
means can be furnished 
to identify circuits. The 
covering, Flamenol, can 
be ridged. 





















And this is but one of 
many features peculiar 
to Flamenol. It won’t 
burn; it resists oil, acids, 
and alkalis; it has high 
dielectric and mechanical strength and 
thus serves both as insulation and finish. 














For these reasons, it has proved ideal for 
wiring machine tools and other high-grade 
equipment where its properties are the only 
ones that fully meet 
conditions. Bulletin 
GEA-2733 gives de- 
tails. For a copy ad- 
dress nearest G-E 
sales office or Gen- 
eral Electric, Dept. 
6—201,Schenectady, 
New York. 
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WALL PAPER REMOVER 


(Continued from p. 50) 


your guarantee). This boiler enclosure also acts as a 
heat insulator, inasmuch as it provides a non-circulat- 
ing air pocket around the electric steam generator and 
fully covers the steam boiler. 

4. The steam boiler with water inlet check valve No. 
20. This check valve is anchored to No. 1 by a bronze 
cap screw and it prevents steam as generated from 
backing into the water hose No. 15. The boiler itself 
consists of a seamless tubing, *4,¢ in. O.D. with 0.032 
in. wall and is 120 in. long; shaped in a convoluted flat 
spiral and imbedded in a casting of lower melting 
point than that of the tubing. The weight is 16 oz. 
The electrical resistance ribbons (one on each side) 
make a large contact surface and ample area for the 
heat to travel between ribbons and water. It may be 
mentioned here that in normal operation the ribbons 
stay dark and with insufficient water in the boiler, they 
take on a bright red color, at which time a pre itective 
thermal fuse “blows,” or melts, disconnecting the elec- 
tric current. 

5. The electrical heating units weigh 3 oz. and are 
of the mica type, being further protected against oxid- 
ization by imbedding in di-electric heat-resisting cement 
around their edges. 

6. The insulating plates adjacent to the heating ele- 
ments are of high heat resisting material and weigh 11 
oz. They are firmly and uniformly pressed against the 
heating elements by the pressure plate. 

7. The pressure plate, a hollow stamping, is secured 
by a 3g in. nut at its center, this nut having engage- 
ment with the center bolt of the boiler. 





-_ eS 


Crude indeed was the first model 
of electric-steam wall paper remover. 


8. The six legged cast aluminum steam diffuser 
weighs 4 oz. It has a 3% in.-24 thread engaging with 
center stud of boiler No. 4, thereby effecting a firm 
and uniform pressure against No. 1, and in turn, 
against Nos. 6, 5 and 4. It is so well known that not 
only the effectiveness, but also the life of an electrical 
heating element greatly depends on the manner in which 
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CHECK VALVE 


























CONCENTRATOR SHELL 











Details of the check valve which permits perfected operation 
over a wide range of water pressures and fluctuations. 


it is mounted. The manner herein decribed has en- 
deavored to give consideration to the elementary princi- 
ples and requirements for the efficient mounting of 
electrical heating elements in order to enhance their 
life and provide maximum efficiency in heat transfer 
in all kinds of operation. 

However, part No. 8 also performs a second func- 
tion, which is that of steam diffuser, or distributor. 
Eighteen holes communicate with circular channels, 
which again communicate with the six hollow cast legs. 
The steam as discharging past stainless steel ball valve 
No. 19 emerges in the opposite direction down through 
the six holes in the bottom of the chamber where the 
thermostatic bi-metal No. 10 is held in manual adjust- 
ment by the screw plate No. 9. Passing through these 
six holes, the steam discharges uniformly to each one 
of the six legs and then uniformly fills and blankets the 
space | in. thick x 16 in. x 11 in., formed by steam 
concentrator No. 1, as held against the wall, its edges 
being sealed by rubber moulding No. 18, thereby pre- 
venting leakage of steam and effecting the removing of 
the wall paper by steam penetrating through all layers 
clear down to the white coat. 

9. The bronze manual adjustment screw may be set 
by the operator of the machine so as to generate 
moister or dryer steam, depending on the type of wall 
covering to be removed. 

10. The thermostatic bi-metal measures 3 in. x 
12345 in. x 0.040 in. It is kept from turning when 
No. 9 turns by being held in the 3% in. wide slots, ma- 
chined in casting No. 8. Its center rests on the ball 
No. 19 and its ends rest on the edges of No. 9. Con- 
sequently, its center will move away from the ball, due 
to the heat from the machine, when in operation, 
thereby effecting steam discharge. This is immediately 
followed by fresh water rushing into the boiler, with 
consequent cooling off of same and of the bi-metal, 
which immediately puts the ball back on its seat, pre- 
venting discharge of watery steam and opening only 
when steam of the desired quality has been generated 
in the boiler. 

11. This is a porcelain insulator containing the elec- 
trical terminals and the protective fuse whose melt- 
ing point is 787 deg. F. Replacement of the fuse may 
be made in five minutes time by pulling back porcelain 
insulator No. 11, after removing the handle screws and 
pulling back the handle. 


(Continued on p. 78) 
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CAPACITOR MOTORS 2-01 


Open, totally enclosed and explosion- 
proof construction capacitor motors in 
% to % hp. ratings for driving domestic 
refrigerators, stokers and similar devices 
in which long life, rainimum servicing and 
quiet operation are of utmost importance. 
Why they are used to give dependable 
service, applications, and how they may 
be mounted. General Electric Co. 


SHEET STEEL 2-02 


Useful facts on various electrical sheet 
steel grades, the development of special 
grades to meet different product needs 
and the advantages of ductility, flatness 
and other essential properties. Charts 
and statistical tables present core losses 
and other data for the guidance of users. 


V-BELT DRIVES 2-03 


Complete selection of the proper V-belt 
and pulley for any fractional horsepower 
drive, speed ratio and center distance. 
Adapted to all types of household appli- 
ances and small machines, these belts of- 
fer extreme flexibility, greater grip, ab- 
sence of distortion, silent and efficient 
operation. Dayton Rubber Mfg. Co. 


SPEED REDUCERS 2-04 
Pictorial presentation of motorized units 
in ten different styles, from 1/50 to 7% 
hp., to enable the user to make a selec- 
ments. Janette Mfg. Co, 


RUST PREVENTION 2-05 
Advantages of using rust-resisting finish 


on iron, steel or zine surfaces of fabri- 
cated metal products to protect them from 
corrosion. Improvements in the finishing 
process include shortened processing time, 
improved smoother coating, 
ee ee et eee 
ture and cost of applications. 

Rust Proof Co, 


CAPACITORS 2-06 


Wide variety of electrolytic and paper 
dielectric capacitors with full details in 


Executives, product designers, engineers . . 


uD MATTER -CATALOGS 


FCHANICAL an 


regard to sizes, shapes, mounting provi- 
sions and terminal arrangements. Tobe 
Deutschmann Corp. 


ELECTRODE ESTIMATOR 2-07 


To assist in estimating the approximate 
weight of various kinds of electrodes 
needed for different types of welded 
joints, tables based on average conditions 
have been prepared and an outline is given 
of the method used in calculation. Gen- 
eral Electric Co. 


FLEXIBLE TUBING 2-08 


Facts about seamless flexible metal tub- 
ing which can be used for conveying air, 
steam, oil, water, liquids or gases; how 
it is made, typical installations and appli- 
cations. American Brass Co. 


PLASTIC LIGHTING 2-09 


Symposium on plastic lighting shows the 
progress made toward more efficient and 
scientifically correct ligh‘ing through the 
development of translucent molded and 
laminated plastic materials. American 
Cyanamid Co. 


HEAT TREATED STEELS 92-10 


How a control plan was tgaantar for 
alloy steels requiring heat treatment, 
thereby substantially reducing heat treat- 
ing costs yet producing more uniform, de- 
pendable results. Brief descriptions of 


. all those responsible for product development . . ; 
may promptly secure any of the items listed here. Simply check those desired and mail the card. 


some of the more important standard and 
special alloys are given along with general 
hints of heat treating. Joseph T. Ryer- 
son & Son, Inc. 


THERMOSTAT 2-11 


Features of a small, compact hydraulic 
thermostat used for controlling liquid 
temperatures between 100 and 200 deg. F. 
Dimensional drawings and wiring plans 
for water heater installations, for which 
it is a designed, are included. 
Hart Mfg. Co, 


LIMIT SWITCH 2-12 


Electrical and mechanical construction 
features and dimensions of a sturdy snap- 
lock switch designed for use in all normal 
circuits such as apply to conveyor lines, 
machine limit, safety, counting and signal 
switches. National Acme Co. 


FASTENING DEVICES 2-13 


Handy source of hardware requirements. 
Specifications and list prices of bolts, 
clamps, clips, eyelets, nuts, rivets, cap, 
drive, lag, machine and set screws, 

spacers, terminals, washers, etc. Manu- 
fecisaons. Sects cat Meany Mei 


SPEED CONTROL 9-14 


General specifications, installation details 
and description of a variable speed con- 
trol unit which provides a positive, com- 
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pact and reliable adjusting method of ob- 
taining a wide range of low speed settings 
from a constant input speed. Morse 
Chain Co. 


PHOTO-CONTROLS 2-15 


Informative guide for the executive and 
engineer presents in simple terms the 
principles of operation of the photo-elec- 
tric control and a few of its possible ap- 
plications to show its broad scope and 
versatility. United Cinephone Corp. 


CONDENSERS 9-16 


Quick, easy reference to a complete line 
of condensers. In addition to the stand- 
ard units listed, newer items meeting with 
widespread acceptance include midget dry 
electrolytics in both single and dual com- 
binations, silvered mica condensers, nu- 


merous auto radio units, etc. Sprague 
Products Co. 
ALLOY CASTINGS 9-17 


Properties and applications of alloys used 
in the production of heat and corrosion 
resistant castings. Advantages of centri- 
fugal casting are also discussed as well 
as the importance of stainless steel as a 
casting material. Michiana Products Corp. 


MOLDING MATERIAL 2-18 


Manufacturers, engineers and designers 
will find herein comprehensive data on a 
thermoplastic molding material, its physi- 
cal, chemical and mechanical properties, 
applications, forms and types available, 
injection and compression molding. Cel- 
luloid Corp. 


NON-FERROUS ALLOY 2-19 


Extensively revised, this bulletin presents 
the latest developments on the properties 
and useful applications of a non-ferrous 
alloy that has the higher strength ordi- 
narily found only in heat treated alloy 
steels and not offered by other corrosion 
resistunt alloys at comparable price levels. 
International Nickel Co., Inc. 
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CHLOROPRENE RUBBER 92-20 


How this synthetic rubber compound is 
used to produce a wide variety of pro- 
ducts possessing the strength, resilience, 
abrasion resistance and elasticity of na- 
tural rubber in addition to resisting the 
deteriorating effects of oils, heat, sunlight, 
chemicals, ozone and aging. E. I. du 
Pont de Nemours & Co., Inc. 


SOLENOID VALVES 9-91 


Brief descriptions of standard types of 
solenoid-operated valves available for the 
automatic and remote control of air, 
steam, liquids and gases. Automatic 
Switch Co, 


ZINC COATED SHEETS 2-22 


Shows how these zinc coated steel sheets 
can be adapted to numerous product ap- 
plications where paint and lacquer ad- 
herence, heat and corrosion resistance, and 
severe forming without flaking or peel- 
ing are important. Republic Steel Corp. 


ALUMINUM BRONZE 9-93 


Technical bulletin tells of the progress 
made in the development of a high 
strength silicon aluminum bronze which 
is supplied in rod form for screw machine 
parts, as forging rod for making hot 
forgings and in ingot form for making 
sand castings. Bridgeport Brass Co. 


FLEXIBLE COUPLING 9-24 


Sizes and types of flexible insulated coup- 
lings which can be adapted to practically 
any application where a flexible connect- 
ing medium is required to transmit up to 
100 hp. at 100 rpm. Charles Bond Co. 


MAGNET WIRE DATA 9-95 


To aid in calculating electrical character- 
istics of coils or equipment, as far as the 
wire is concerned, two data tables are 
available for enameled magnet wire and 
single cotton covered enameled magnet 
wire. Rea Magnet Wire Co., Inc. 
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FRICTION CLUTCH 


Principles of operation of a friction 
clutch engineered specifically to mieet the 
exacting requirements of punch press 
service. Provides shockless, instant en- 
gagement, smooth, easy operation, in- 
creased production and lower maintenance 
costs. Industrial Clutch Co. 


SINGLE POWER UNIT — 2-97 


Performance characteristics, design and 
construction of a combined motor and 
speed reducer unit which simplifies power 
drives and is adaptable to any type of 
application due to its compactness and 
flexibility. Sterling Electric Motors, Inc. 


CORROSION-PROOF 2-28 


Data pertaining to corrosion of metal 
surfaces and particularly to the develop- 
ment of organic coatings, and their out- 
standing features, for the temporary and 
semi-permanent protection of metal. Alox 
Corporation. 


VARIABLE SPEED UNIT 2-29 


Illustrates the six major elements incor- 
porated in this variable speed transmission 
which develops full motor power over a 
4 to 1 range and full torque over the en- 
tire range to zero. Dimensions and rat- 
ings are included in tabulated form. 
Graham Transmissions Inc. 
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MOLDED COLOR 2-30 


Summarizes the history and progress of 
a plastic material. Illustrations show the 

y increasing number of uses to 
which this molded material, available in 
white or colors, may be put and the part 
it has played in the remodeling of many 
industrial and domestic products. Plas- 
kon Co., Inc. 


INDUCTION MOTORS 2-31 
Description of the frame construction, 
windings and insulation, rotors, bearings 
and housings of the splashproof and fan- 
cooled "—* of squirrel _ induction 
motors. Electro Dynamic Co. 


TIME DELAY UNIT 2-32 


Functions of the various parts incor- 
porated in a device for use with any 
electrical apparatus requiring a delay 
interval, Contact arrangements, types of 
mountings and application diagrams are 
included. American Gas Accumulator Co. 


WRINKLE FINISHES 9-33 


Seven ways in which wrinkle finishes 
introduce desirable economies in product 
manufacturing and finishing, and add to 
the sales appeal and utility value of 
products by giving a richer effect and 
greater durability. New Wrinkle, Inc. 
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THE IMPORTANT ELEMENT 
IS THE HEATING ELEMENT 


No element of risk if the heating 
element is TOPHET” the eoitstae! 


long-life nickel chrome. 


| avin B. DRIVER CO. 


NEWARK, NEW JERSEY 
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@ Check up and see if you've given your product 
every possible advantage to do the job expected 
of it. Check now before it is too late: bear in 
mind that your customers make a very unsatisfac- 
tory ‘proving ground’. Too often, manufacturers 
and designers of electrical appliances and equip- 
ment overlook small, seemingly insignificant. 
features .. . with unhappy results! 


Fibre insulation for example, one of the least 
expensive — yet vital— parts of your product. 
Therefore specify Brandywine, the all-rag bone- 
tough insulation. It can be tapped, drilled, threaded 
or formed with ease. Write today for samples of 
this remarkable insulation material. Available in 
parts fabricated to your exact specifications. 
BRANDYWINE FIBRE PRODUCTS CO. 
1402 Walnut St., Wilmington, Del. 


ERAN DeVVAINE ERE 
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MOTOR SPECIFICATIONS 


for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the “Current” column, by the following key: 
SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS f—Low starting torque, low starting current. 


2—Split-ph 1c 13—W ound rotor (slip ring) 
—Split-phase ae ‘ 

3—Resistance-start 12—Squirrel Cage 14—High cycle 
4—Reactor-start 
5—Capacitor-start 


a—Normal torque, normal starting current. 15—Synchronous 


6—Capacitor (condenser) b—Normal torque, low starting current. 16—Shaded pole 
bali c—Hish torque, low starting current. SPECIAL PURPOSE MOTORS 
9—Compensated repulsion d—High slip. 
10—Repulsion-start induction i ; 
11—Repulsion induction e—Low starting torque, normal starting current. 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 





VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in “Low Voltage"’ column. 
MOUNTING .. . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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Specially-built machines for testing paper, thread, yarn, 


leather and numerous other materials are built by this 
manufacturer. They started using KON-NEC-TORS 12 
years ago and, to quote them: “Almost every machine 
we make requires an automatic control of some kind, 
and for that purpose we have grown to look upon 
KON-NEC-TORS as practically indispensable. 

“They are more often than not the very heart of the 
machine. We have found KON-NEC-TORS so reliable 
that we do not hesitate to send them out on machines 
going to Australia and many other distant lands. We 


know that KON-NEC-ToRS will function indefinitely 


KON-NEC-TORS 





without failure.” 

Small wonder that an ever-increasing number of users 
swear by these positive-acting switches. KON-NEC-TORS 
are wholly glass-enclosed and are unaffected by cor- 
rosive gases and fumes. Contact is always clean and 
positive. They furnish absolute protection against 
sparking .. . are forever maintenance-free . . . and last 
indefinitely. 

Complete details are included in the new KON- 
NEC-TOR bulletin No. 603. Write for a copy. General 
Electric Vapor Lamp Company, 887 Adams Street, 
Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 
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reversing switch on 


Ohio Elec. Mfg. Co. 


General Electric Co. 
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(Automatic start switch on 
Signal Elec. Mfg. Co. 
Speedway Mfg. Co. 
Star Elec. Motor Co. 
Wagner Elec. Corp. 
(Wool yarn for bearings) 


(Two-power & reversing 


Kingston-Conley El. Co. 
switches built-in) 


(Wool yarn for bearings) 
Kendrick & Davis Co. 
(Reversing switch built-in) 
Smith Corp., F. A. 


Holtzer-Cabot Elec. Co. 
Leland Electric Co. 
Master Elec. Co. 


Haydon Mfg. Co. 
Janette Mfg. Co. 
A. C.; 

Victor Elec 
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Hansen Mtg. Co. 
Harnischfeger Corp. 
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THE DAYTON CATALOG 
QUICKLY SHOWS THE 
DRIVE YOU WANT 


Dayton Standard V-Belts and Pulleys are available for 
all applications from fractional to 1,000 h. p. Complete 
drives up to 300 h. p. are carried in stock. Larger 
pulleys are made to order. Our Catalog No. 115-C 
describes F. H. P. Drives. Our Catalog No. 180 describes 
Cog-Belt Drives of 1 h. p. and up. 

No calculating is necessary to find the drive you want 
for any horsepower, speed ratio, and center distance. 
Simply turn to the tables in the catalogs and select the 
drive which meets your requirements. 

Dayton Standard Drives simplify designing, reduce 
manufacturing cost, and assure most satisfactory serv- 
ice. The patented construction of Dayton V-Belts gives 
them greater strength and endurance. They do not 
squash, twist, vibrate, or stretch. They pull better and 
last longer. 

Ask for either or both of the catalogs. And take 
advantage of our engineering service to help you solve 
unusual drive problems. 


THE DAYTON RUBBER MEG. CO. 
DAYTON, OHIO 
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Ample stocks are maintained for 
electrical manufacturers at the main 
Driver-Harris plant at Harrison and is 
further convenienced at these strategic 
branches:— 


Chicago—Driver-Harris Co., 1137 W. Wash- 
ington Blvd. 


San Francisco—Electrical Specialty Co., Inc., 
317 Eleventh Street. 


Los Angeles—Electrical Specialty Co. of 
So. Calif., 449-451 South San Pedro 
St. 


Seattle—Electrical Specialty Co., Inc., 714 
Fourth Ave. 


DRIVER-HARRIS COMPANY 


HARRISON, N. J. 























































LONG-LIFE — watt paver remover 
(Continued from p. 70) 
12. This is a phosphor bronze spring clip holding 
No. 11 in place against No. 3. 


7 , ‘ 13. Garden hose adapter. 
ave individually-built! 14. Faucet adapter, ‘ the other end. These adapters 
7 make it easy to connect machine to any water supply 
line at convenient locations. 
15. Shows the %6» in. I.D. x %q in. wall cotton 








The diversified types of Star units necessi- 
tate custom-building whether your need is 
for a stock motor or a specially designed 


job. Yet, while superior craftsmanship and braided 40 feet long water hose, which connects to ma- 
quality materials go into each Star motor chine at check valve 20 and to the adapters. : 
the price is no greater than that of assembly- 16. The No. 14 two conductor heater cord (Under- 
line production! Specify Star for service. writers’) 25 ft. long has a plug at one end and porce- 


lain beads at the other. 

17. Shows a narrow space attachment which is used 
where window or door casings go close to ceiling. It 
is slid over the edges of the steam concentrator No. 1 
after the rubber moulding No. 18 has been removed 
and no tools are required, nor bolts, or screws, as when 





slid in place, the friction between No. 17 and No. 1 is 
sufficient to hold them together. 
18. This endless rubber moulding fits snugly and 
tightly over edges of No. 1. It seals the steam under 
the steam concentrator No. 1 against the wall and 
% Brake Motor—Brake can be built in for ceiling surfaces. 
motors up to 15 horsepower. It may be of interest to refer to part No. 2, which 
is the handle. Both the water hose and the electric 
cord pass through and are supported by the 7% in. O.D. 
tubing, which forms the support for the rubber grip. 
This arrangement keeps the cord and the hose away 
from the heat of the machine and also away from the 
wall, when removing paper. The swedged out shape 
of the tubing, where it fastens to the handle legs, makes 
a wear-proof support for both water hose and electric- 
attachment cord. 
While the present use of the electric steam gener- 
ating unit is confined to the machine as described for 
the purpose of removing wall coverings, there are many 
other fields and purposes for which this unit may be 
. ' employed. 
% Gear Motor—Worm gags ee The weight of the complete equipment is about 14 
gear right angle shaft built = lbs. and, when contained in the carrying case, there is 
with AC and DC motors. as ; 
still room left for the decorator’s work clothes and hand 
% Gear Motor—Vertical be tools. The portability of the machine is greatly en- 
aig a = oa — hanced by providing this carrying case, which also pro- 
horsepower. —— tects the equipment from abuse and items from being ; 
r lost, as they are all kept together. The weight of the | 
device in the operator’s hands is but 334 Ibs. ' 


Write for descrip- 


prenagpanenestl Both the garden hose and the faucet adapters are 


concerning the i: provided with fine screens to prevent foreign matter ‘ 
tall Stor Eloctic from entering the machine. A small tag in red, at- H 
line of motors. a 7 ? ; 7 | 
i ell oe tial tached to the cord plug, cautions against connecting to . 
promptly on re- a a lamp socket and emphasizes connection to a wall 

quest, with no - 3 : 


outlet. The standard machine is made for 110 volt ac. 
or de. However, any other voltage, as specified, may 
be had when desired. 

There is also illustrated a sectional view of the | 


obligation to you. 


| STAR ELECTRIC MOTOR CO. 


‘ check valve No. 20. The boiler tubing fastens to same j 
Bloomfield, New Jerse) rn elena . . 
‘ ; . A ae yy a solderless connection and the water hose coupling 
irmi a) ° r S| Las — 7 . = . 
a Fs eg Rpeirserngs rye screws onto its upper screw threaded portion. The 
PALA Geer ee OTT Philadelphia | Washington small 5 in. diam. ball is the same as the steam dis- 


charge ball No. 19. It travels between the end of the 
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It takes 


3-STAR FEATURES 


to make 


TURBO the TIP-TOP 
INSULATION! 


One feature alone is not sufficient to 
make a varnished-tubing insulation meet 
the ideal specifications of physical and 
dielectric factors essential to uppermost 
service performance. 






















@ The fatigue-proof quality of Dole Thermostatic Bi-Metal adds 
lasting quality to any device in which it is used. Under test it is shown 
to respond to the same degree the ten (10) millionth time as the first. 
This temperature sensitive metal isin use everywhere as the actuating 
element in millions of Dole Automotive Thermostats and in other manu- 
facturers’ nationally advertised controls. 


Dole Thermostatic Bi-Metal can be purchased as raw material 
in sheets, strips and coils. Or, it is furnished in fabricated shapes or 
assemblies to specification. WRITE FOR FULL DATA. 


THE DOLE VALVE COMPANY (701.1941 Caroll sve. 


Offices: Detroit and Albany, N. Y. 


ee a 


Turbo Oil Tubing and Saturated Sleeving 
possess the following paramount fea- 
tures: 






























Showing Exclusive Inside Impregnation Feature of Turbo 
Oil Tubing & Saturated Sleeving—a fine crystalline grain. 


(1) exclusive, inside impregnation all the 
way through, applied scientifically by 
a vacuum process. 


(2) important, highest dielectric values 
with wide factor of safety. 


























(3) practical, resistant to acids, oils and 
all natural electro chemical forma- 
tions. 


Accordingly, with all three features 
Turbo has what it takes—as specific as a 
prescription and as all-purpose as a 
fundamental principle. 


Sample strands, at your mere request, 
will prove these claims. 

Remember also the consistent Brand 
policy—shipment, of any quantity, the 
day order is received—always. 


St wl ot ate aloahbce Nadectag WILLIAM BRAND & COMPANY 


these products thirty-four years. 


engineers and get the design best for your case. 276 FOURTH AVE... NEW YORK CITY 
M. D. Hubbard Spring Co. 217 No. DESPLAINES ST., CHICAGO, ILL. 


690 Central Ave., Pontiac, Mich. 
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GIVE FRACTIONAL H. P. MOTORS 


PROTECTION 


with the 


ONLY 


a Fully Electro-Magnetic 
Auxiliary Breaker 


on the MA ape 


market 


Also the 
ONLY 
AUXILIARY 
BREAKER 
that can give 
ANY rating or 

fractional 
rating between : i 
250 MILLI- : et 
AMPERES and \ 2 
35 AMPERES eee yA 
on 110-220 V. | 3 Scene a 


AC ; : Grain 


Aes Spe SATIN 


Size 5% 'x 314"x 4 13!" 


HEINEMANN 
*He-Cirk-it”’ 


Listed as standard by Under- 
Available as a 7 Te 
Raina ee writers Laboratories . . . Mag- 
compact netic trip with time delay gives 
metal box for ea . vA , 
oe cio aiadinn delayed trip on harmless over- 
face mount- loads and instantaneous trip on 
ing. 16 gauge J eet a. 
mahi: ienn short circuits ... Breaker opens 
inum finish. ahead of circuit protective de- 





vice on short circuits. 


Low in Cost—Write for Illustrated Folder 


HEINEMANN ELECTRIC CO. 


‘ 99 PLUM ST. TRENTON, N. J. 


Established 1888 


2 @__ 2A—_2A_Z—Z 
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anchor screw and the valve seat for about % in. and, 
when against the seat, shuts off steam from the boiler. 
No spring is necessary to effect very accurate func- 
tioning of this check valve. 

However, the length of the ball travel is essential 
and must be kept around \% in. to obtain accurate con- 
trol of the water inlet, as well as steam discharge in 
connection with the bi-metal No. 10. Water pressures 

houses between the Atlantic and the Pacific varies 
between 15 Ibs. and 160 Ibs. so that the machine must 
be capable of operating without alteration under these 
existing variations in water pressure. 


FLEXIBLE SHAFTS 


(Continued from p. 48) 
available torque for operating the shaft is small. To 
meet such conditions special types of shafts have been 
designed with maximum flexibility and minimum 
friction. 

It is of interest to note that a special cable has been 
developed for some types of repair purposes. It is 
available in mill lengths and can be cut to desired 
size and soldered to the old end fittings. 





Fa iheigess example of remote contrcl with flexible shaft 
aid. Here a coupling shaft is used to connect control 
knob on top of cabinet with variable condenser in lower rear. 


In electrically energized equipment flexible shafts 
find a variety of applications which are increasing as 
manufacturers become aware of their versatility. 

Among the companies active in this field of flexible 
shafts and including those co-operating the gathering of 
data and illustrative material for this discussion are 
American Chain & Cable N. A. Strand, Stow Manufac- 
turing and S. S. White Dental Mfg. (Industrial 
Division ). 
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CONTA GHe 


AN D C ON J Ae Cre MAA. te B A: S 
OF PLATINUM -SUGVER- PALL AD I1 M 


O matter what you require in fin- 
Th TT a ished contacts or in contact ma- 
ws. Ve Ts terials, we can supply it. All the 
metal we use is scientifically con- 


a trolled during refining. It is of defi- 

Ze Cr -»ZF / nite and unvarying purity with pre- 
TYPE Pee a ¢> determined and uniform crystalline 
sotoer Back _ 8tructure which assures positive work- 
ing qualities and consistent perform- 


ance. Get in touch with us, what- 
ever your requirements may be. 








BAKER & CO... ina 


SMELTERS, REFINERS AND WORKERS 
Oo F PLATINUM GOtutoD AND SILVER 


i re ee ee a oe 


NEW YORK SAN FRANCISCO CHICAGO 


The discriminating manufacturer of 


7 hn erm OSs t Aa t S electric eA! ibe g appli- 


ances selects hermo- 
stats and heater switches because he 


for Electric Ranges knows of their advanced design, 
. accuracy and the unusual service 


. Here is the very latest news in thermostats THE 
SELECTOR THERMOSTAT a combination of oven 
selector switch and quick break thermostat. The 
one device controls oven heat for PREHEAT, 
BAKE and BROIL (Designation illuminated). 

. A slow break hydraulic thermostat with escutcheon 
plate by HART. Can be supplied quick break if 
desired. 

3. A very small, compact thermostat for water heaters 

J liquids with temperature range 100° to 


+ 


~ 


> 


This slow break thermostat has two pilot lights to 
illuminate dial when oven is on. 





Complete information about thermostats and heater switches will be furnished by 


The HART MANUFACTURING CO., Hartford, Conn. 
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p ! HIGH EFFICIENCY 
GIT ELECTRIC MOTORS 


An outstanding record in the industry 
is that of P&H High Efficiency Electric 
Motors, which have proved themselves 
so dependable that the total cost for 
service and repairs is less than 1% of 
gross sales! That is one good reason 
why motor users have come in increasing 
numbers to take advantage of the super- 
ior design and construction in P&H 
High Efficiency Motors. P&H electrical 
engineers will gladly discuss your motor 
applications without cost or obligation. 
Harnischfeger Corporation, 4563 W. 
National Avenue, Milwaukee, Wis. 





Convertible Slip-Ring and Squirrel-Cage Motors 
up to 250 b.p. capacity. Literature on request. 
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MOTORS ~ HOISTS » WELDING ELECTRODES 
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NEW INSULATING MATERIALS 


(Continued from p: 41) 

Although not a newly developed product, improve- 
ments in the manufacturing processes of polymerized 
chloroprene (a rubber like material having unique 
properties) has widely extended its commercial use- 
fulness. For insulation purposes two types of this ma- 
terial are available which combine its desirable physical 
and chemical properties of high tensile strength and 
elasticity and resistance to oils, sunlight and heat with 
fair electrical properties. When dry, the best of these 
insulating compounds has a de. volume resistivity of 
5,000,000 megohms cm., a dielectric constant at 1,000 
cycles of 7.5, a power factor at 1,000 cycles of 1.5 per 
cent and a dielectric strength rms. at 60 cycles of 800 
volts per mil. 


IN PAPERS AND TEXTILES 


MM‘ YTOR SLOT insulating paper with high dielectric 
strength and better resistance to tearing has 
been introduced. Content is 100 per cent rag stock 
which is free from chemicals that would corrode the 
coil wire. It can be immersed in refrigerant when used 
in refrigerator motors. Dielectric strength is a mini- 
mum of 300 volts per mil. thickness. Tensile strength 
is 15,000 Ibs. per sq. in. with the grain and 7,000 Ibs. 
per sq. in. across the grain. It will stretch as much as 
ten per cent before tearing and will bend easily without 
fracturing in either grain direction. 

Research is being conducted with the view to com- 
bining cellulose acetate with insulating papers for use 
as slot insulation. When so used this plastic material 
would act as a barrier to moisture, enhance the me- 
chanical characteristics of the paper and increase its 
dielectric performance. 

For use in radio frequency circuits a paper base 
laminated phenolic is available which has a loss factor 
at 1000 ke. (dry) of 0.08 and after 24 hours immer- 
sion in water a loss factor of 0.085. Water absorption 
during 24 hours immersion is 0.8 per cent. In properly 
constructed dies the material can be satisfactorily 
punched hot up to and including 4 ¢ in. sizes. 

Where better punching qualities are required and 
ability to be shaped into difficult forms is desirable a 
slightly different grade is available. Loss factor dry at 
1000 ke. is 0.10 and after 24 hours immersion 0.13 
with about 1.5 per cent water absorbed. 

Recent progress in the manufacture of ethyl cellu- 
lose film has resulted in transparent sheetings which 
are strong and tough with good dimensional stability, 
low moisture absorption and high resistance to heat, 
light and the action of water at ordinary temperatures. 
They will not shrink or curl on aging or on exposure to 
wide variation in temperature and humidity. Tests 
have indicated that this material retains flexibility even 
after being subjected to a temperature of 70 deg. C., 
for six months. It has a relatively low power factor 
(1.35 per cent at 60 cycles, 0.4 per cent at 1000 cycles) 
high resistivity (30 to 100 million megohm centimeters ) 
and low moisture absorption (0.8 per cent to 1.2 per 
cent at 70 deg. F.) and 90 per cent relative humidity. 

Insulating tapes made of glass fabric have provided 
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® COST LESS 


because 
THEY LAST 
LONGER! 


SUPERIOR 
CARBON 


BRUSHES bave that PLUS 
VALUE You Appreciate in Operation 


Although outwardly, Superior Carbon Brushes cannot display 
extra quality, they have built into them that extra value—the 
plus element that means the difference between fair service 
and SUPERIOR! This extra value may cost us a little more to 
embody into manufacture but it pays extra dividends in repeat 
business. And repeat business comes only 
from that added respect which the user has for 
the product that costs less in the long run. 


SPECIFICATIONS for GRADE 576 
A METAL ALLOY 


Specific Resistance - - - - - = = = .000025 
(ohms per inch cube) 
Carrying Capacity - - - - = = = 150 


(amperes per sq. inch) 
Peripheral Speed - - - - cliace @ 4,500 
(feet per minute) 







Hardness * era 6 
Strength - - 2 2 = 5,500 





CARBON PRODUCTS. INC. 
LY U ~) = UL ne 
OUPrERI UW 

“ALL THAT THE NAME IMPLIES” 
9115 GEORGE AVENUE j} CLEVELAND, OHIO 


FACILITIES for SPECIAL 
eae tions... 











...0f ELECTRICAL 
INSTRUMENTS 


at very 
MODERATE 
COST 


* Special Twin: separate 3” 
D.C. ammeter and 3” D.C. 
voltmeter with special range 
requirements assembled in 
strong molded case. Ex- 
ternal jack connection. 


industrial and engineering requirements continually call for special applications of 
electrical measuring instruments if greatest efficiency is to be obtained in laboratory, 
shop or field use. 

Frequently, too, a rearrangement of the panel is the easiest and least costly way to 
bring the appearance of a tester or machine model up-to-date. 

Triplett is equipped to — any kind of service in electrical measuring instruments 
quickly and economically. The wide Triplett line in instruments, cases, molds and 


tools and dies may offer you a solution at a fraction of your estimate of costs. Our 
engineers are men of long specialized training and experience, and they will be glad 
to work out your individual applications and designs. Why not write us? 
Triplett manufactures a complete line of electrical measuring instruments embracing 
round, square, rectangular; molded and metal cases and twin meters for radio, 
electrical, laboratory and general industrial applications. 


et oven 
PTT 


WRITE FOR 
CATALOG 





The Triplett Electrical 
Instrument Co. 


312 Harmon Ave., 
Bluffton, Ohio 


ELECTRICAL INSTRUMENTS 
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The Beautiful..New 


EcbypkoMourven.. 


Nesco designers and engineers handed down 
a set of rigid specifications for their Electric 
Roaster handles. They had to be streamlined, 
withstand 450°, and stay cool. 

And Eclipse designers, thoroughly experienced 
in all types of plastics, were able to give them 
exactly what they wanted. 


Nesco electric Roaster is another example of 
Eclipse’s thorough and varied service in 
Moulded Products for all industries. From our 
wide experience with Plastics of all types, we 
are glad to show you a new way to greater 
product-beauty, improved utility, and savings in 
production and assembly costs. 


° 
ECLIPSE MOULDED PRODUCTS CO. 
Milwaukee, Wisconsin 


Chicago Detroit St. Louis 
MOULDERS of... 
Bakelite, Durez, Resinox, Plaskon, Tenite, 


Beetle, Etc. 













Important Reason ..- - 
i calling on Eclipse for Modern Moulded 


Plastics! } 
i i i Craftsmen are trained 
Eclipse Designers, Engineers, 
i iden ALL PLASTICS. They know which of 
oni lastic materials will most 


ilable modern p 
the many availa Call upon Eclipse for an 


profitably serve your needs. 
UNBIASED recommendation. 









The Assetofa 
TIME-HONORED NAME 


is yours as well as ours — 


The superiority of T R & S Rivets is un- 
questioned. They are specified wherever 
quality in production is a factor, where 
standards of fit for stress and strain are 
rigidly maintained. Such production charts 
call for rivets of uniform preciseness. We 


One of many have solved the rivet- 


machines 
adapted 

for every 
riveting 
use. 









ing problems of Amer- 


Inquiries in- . , p 
vited, with i¢a'’s leading indus- 
samples of 

work you 


wish to do. trial concerns. 


Tubular Rivet & Stud Co. 


World’s Foremost Producers of Rivets 
WOLLASTON 
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MASSACHUSETTS 


superior properties in many respects to the older cot- 
ton and asbestos types. Tensile strength of glass tape 
made from continuous fibre is in the order of five or 
six times that of cotton and 24-25 times that of as- 
bestos. At high temperatures (up to 500 deg. F.) 
glass tape retains its tensile strength practically un- 
changed while cotton tapes burned out. At 900 deg. F. 
glass tape still has more than twice the original tensile 
strength of cotton at room temperature while the as- 
bestos tape had burned out entirely under these rela- 
tively high heat conditions. 

Insulation resistance for unimpregnated continuous 
fibre glass tape (1 in. by 0.015 in.) is in the order of 
1400 megohms at 90 per cent relative humidity and 
30,100 megohms at 75 per cent relative humidity. 
\Vhen impregnated its insulation resistance is 284 meg- 
ohms at 90 per cent relative humidity and 12,000 meg- 
ohms at 75 per cent relative humidity or far above that 
for either impregnated asbestos or cotton. 


OILS, WAXES AND VARNISHES, TOO 


UPERIOR to mineral oil in most respects is a new 

type of synthetic transformer oil. It has a dielec- 
tric strength from 25 per cent to 40 per cent greater 
than that of mineral oil (depending on the temperature ) 
and a dielectric constant that has a value very close to 
the cellulose materials used for insulation of the wind- 
ings. This latter characteristic tends to equalize the 
dielectric stress placed upon liquid and solid parts of 
the insulation. 

Freedom from inflammability and production of ex- 
plosive gases if internal arcing should occur is an out- 
standing safety advantage permitting the installation of 
transformers so insulated where expensive fireproof 
installations were previously required. 

For impregnating condensers a new wax material 
has been produced which is less dense than previously 
developed waxes, has a higher dielectric constant and 
a better power factor at normal operating temperatures. 

A new synthetic varnish has been developed that 
does not require prebaking at low temperature. In 
fact, a wide range of baking temperatures are pos- 
sible, dependent always on other insulation materials 
present. Large coils can be varnished with successive 
coats as wound (each coat baked for a short period of 
time) and a final bake applied to the entire job. 

This is possible because no hard outer sealing coat 
is formed before the interior portions are dry. The 
dielectric breakdown strength of this varnish is over 
1500 volts per mil. as compared with 1300 volts per 
mil. for a previous type. Where desired a red dye can 
be incorporated which retains its high color after 
baking. 

Another varnish recently developed is a processed 
liquid containing no varnish gums, asphalts, pitches or 
metallic driers. One element is a cashew nut shell 
liquid which makes setting and drying independent of 
exposure to air. It is oil proof to a high degree and 
has excellent resistance to acids and alkalies. Another 
desirable feature is that it contains no elements which 
will attack copper or the enamel coating of magnet wire. 

A new stator compound, red in color and having a 
pleasing finish is now available. When properly ap- 
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MOTORIZED SPEED REDUCERS 



































us 
of 
nd 
iy mate 
or —Worm Gear 
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g ! Angle 
lat Countershaft 
Type 
The diversity of the Janette custom built line of mo- 
torized speed reducers enables us to supply a ma- 
chine from 1/50 to 714 H.P. for almost any purpose. 
— You can select the style of compact, rugged Janette 
ow speed reducer that meets your individual require- 
2C- ments, without the necessity for using expensive 
ter adaptors or modifications. 
e) MAY WE HAVE YOUR REQUIREMENTS 
to 
id- Rotary Converters—Generators—Motors—Motor-Generators 
he Janette Manufacturing 
” 556-558 West Monroe Street Chicago, Il. U.S.A 
x - 
ut- 
of KEYSTONES 
of 
OF MOTION 
‘jal 
sly 
nd 
es. 
In 
OS- 
als k t h 1] And accuracy in fabricated parts is important to your product. 
ive HH] a e s e That is why a Zeiss Microscopic Micrometer is used for check- 
. ing all Textolite parts before they are shipped to your plant 
ot for assembly. It does not matter what they are — tube sockets, 
threaded tubing, spiders or miscellaneous punched parts — 
oat Textolite laminated materials are continuously checked for 
“he insulation qualities during manufacture and for clean punch- 
a, ing and accuracy during fabrication. 
— For complete information, write Section B-29 Plastics Depart- 
per ment, General Electric Company, Pittsfield, Massachusetts. Ask 
can for publication GEA-937D. 
ter FABRICATORS OF TEXTOLITE LAMINATED 
\ General Laminated Products, Inc. 
sed 3113-3123 Carroll Ave. 233 Spring Street 
or ci AY M 0 i D Chicago, Il. New York, N. Y. 
1ell 
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FOR SUPERIOR 
OIL SEAL 
PERFORMANCE 


S a diver’s helmet keeps water out and air in, for 
the protection of the diver—the Garlock 
KLOZURE keeps dust, dirt and water out and keeps 
oil and grease in, for the protection of bearings of all 
kinds. The exclusive KLOZURE sealing ring resists 
oil and heat, even at high temperatures; it does not 
become soft and flabby; gives superior oil seal per- 
formance. Write for catalog! 


THE GARLOCK 
PACKING 
COMPANY 
Patmyra, N.Y. 
In Canada: The Garlock 


Packing Co. of Canada Ltd. 
Montreal, Que. 





















SpLiT-KLOZURE 


eed for an Oil Seal 
eset oe seguaital around 7 
aalt rather than over the Sah 
the shaft, Garlock has ea - 
the new patented ee ae 
ZURE. For all shafts of 


eter and larger. 


GARLOCK 
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plied with due care given to keeping the coating on the 
coil ends relatively thin, considerable protection is af- 
forded without interference with heat dissipation. It 
is particularly adaptable to motors used in corrosive 
atmosphere or in textile mills where floating fibers are 
apt to collect on the coil windings and absorb moisture, 

Used as a tracer material a new long air drying red 
enamel has been developed that is oil-proof and ex- 
tremely flexible. Thus, where installed units are re- 
finished the red color permits visual assurance that all 
previously black areas have been covered. 





[DESIGNED for high voltage use. Phenol formalde- 
hyde material used in ignition rotor parts with- 
stands high temperatures as well. 


Especially compounded for the finishing of electrical 
apparatus is a new black dielectric enamel that dries to 
a rubber-like finish, is tough, durable and has high elec- 
trical resistance. A black dielectric surfacer with simi- 
lar properties is also available for preparing metal sur- 
faces before an enamel finish coat is applied. Both 
are air drying and require one hour between coats. 

Of interest too, is a special shellac with exception- 
ally good electrical characteristics recently used for oil 
filled transformer coils. The cotton covered wire used 
in winding the coils was passed through the shellac 
just before winding and the entire coil later baked. 


FOR WIRE INSULATION 


OME mention should be made of the improvements 

in wire insulation. One of the most notable develop- 
ments in this field has been the introduction of a glass 
fiber which can be wound on magnet wire in place of 
cotton, silk or asbestos. It has a space factor which is 
superior to cotton and comparable with double silk and 
double silk enamel, it has the ability to stand up under 
continuous high temperatures and to maintain its re- 
sistance under conditions of high humidity. Its use has 
permitted the ultilization of smaller wire with conse- 
quent weight saving on many motors. 

Another new type is a finely divided heat resistant 
insulation—chromium oxide, which is coated directly on 
the wire with an inorganic binder effective at high tem- 
peratures. Because of its method of application it has a 
space factor comparable to enamel and is superior to 
this older insulation when used on square or rectangular 
wire because of adherence to corners. It may be con- 
tinuously operated at Class “B” temperature limits. 

A relatively new synthetic insulation material some- 
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New BARBER-COLMAN 
Small Geared-Head MOTORS 


Speeds: 1200 r.p.m. to 1 rev. in 7 hours 





Featuring extremely wide range of speed-reduction 





units, each driving to a centrally located shaft. 





Also wide range of selection for motor units, 







including shaded-pole induction or synchronous 


motors. Die cast case. Foot or flange mounting. 





Accurate, durable construction throughout. 






Write for Data and Prices 


BARBER-COLMAN COMPANY + ROCKFORD, ILL. 
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Manning GS a Fibre LA 


Vartex Fibre and Bakelite LAN) 
VARNISHED SHEETS, Aili 
CAMBRIC RODS, TUBES se 
loh’ Jonflex and Electape 
Cares ADHESIVE <== 

VARNISHES TAPES 


Varnished TUBING and| -—and a complete line 
Saturated SLEEVING | of other electrical 
SESS | insulating materials. 
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565 West Washington at 1105 Leader a) 
feLita- fe Mele Cleveland, Ohio 


DETROIT © MILWAUKEE © MINNEAPOLIS ¢ PEORIA 
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service that builds sales 


Tired of making good on “mc ney-back” 
guarantees, of profit-eating after-sale 
servicing? Weary of losing dealers 
who change over to a competing pro- 
duct because of heating unit troubles in 
yours? Try Chromalox units in your 
product, and watch the sales picture 
IMMERSION change! 
UNITS for heating : ; 
water, oil or other No other units are built quite like 
Gquids. Chromalox units—the combination of 
best quality resistance wire, embedded 
in compacted refractory, all inside a 
CARTRIDGE heat-resisting metal sheath. In this 
UNITS for heating protected, enduring construction you 
a or can get exactly the unit your product 
requires—whether it be for household 
use, or in the far larger and more varied 
field of industrial application. 





0 


It is simple to learn if Chromalox units 
ae a Sor would help your product. Mail us a 
object to be heated. blue-print or pencil sketch, with essen- 
tial information, and our engineering 
staff will work out the details, tell you 
the unit best fitted for the job, how it 
may best be applied, how it would per- 
STRIP HEATERS form. Many Chromalox users have 


/ 


in sorions lensths found this the first big step to the 

to ti ES . : ; 
pa Pema heated. elimination of their electric heating 
Can be __ supplied troubles. No obligation—the exper- 
curved to order. 


ience of these electric heating specialists 
is yours for the asking. Write today. 





FINSTRIPS for use 
in air blast heaters 
and other applica- 
tions for heating air 


or gases, 
s 

MANY OTHER 
TYPES all described 
in full in the 64-page 
Chromalox Handbook 
of Electric Heat, sent 
you on receipt of the 
coupon below. 

oS RE 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 
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Types—Capacitor or Shaded Pole. 
Speeds—850, 1700, or 3400 RPM. 
Power—1/100, 1/80, 1/60, 1/40, 1/20 HP. 
Voltages—Up to 220 AC. 
Freauencies—60, 50, and 25 cycle. 


Bases—Solid or Resilient-Mounted. 
(as shown above) 


Mountings—Horizontal, Side-wall, Ceiling, 
or Vertical, with shaft up or down. 


Efficiency—High for such small powers. 


Let us fit it to your job. 


THE OHIO ELECTRIC 


MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, O. 











what similar to rubber is non-combustible, highly re- 
sistant to moisture, acids, alkalies and oils and these 
characteristics change comparatively little with age. It 
can be placed in solution for coating or impregnating 
or it can be compounded, filled and calendered in a 
similar fashion to rubber. As such it can be made soft 
and flexible or firm and rigid as celluloid. It is being 
extensively used for insulation on wire intended for 
power and control circuits of 600 volts and less and 
which are not expected to be subjected to a temperature 
of over 60 deg. C. 

Vinyl acetal, a new synthetic material, forms the 
basis for a varnish now applied to magnet wire. In 
comparison with conventional enamel wire it has better 
abrasion resistance, toughness and flexibility. It is not 
affected by commonly used treating varnishes. Heat 
properties are far superior and even when bent or 
stretched severely and subjected to heat the synthetic 
varnish will not open up. Electrical properties are 
about the same as for conventional enamel wire. Shelf 
aging is better because of the greater stability of this 
varnish when exposed to air. 


DIELECTRIC GASES 


MPLOYMENT of gas as an insulating medium has 

not as yet reached the stage where it is of practical 
import to the majority of manufacturers of electrically 
energized equipment. Nevertheless, it is of interest to 
note that there have been developed two important ap- 
plications of this medium and the potentialities are such 
that gases should not be overlooked. 

In the place of oil, an inert gas has been introduced 
as an insulating medium in power cables. The entire 
cable is filled with gas at a pressure of approximately 
ten pounds per sq. in. which permits a reduction in 
insulation thickness over the conventional solid type of 
cable design. 

A new high voltage x-ray machine extremely com- 
pact in size as compared with its predecessors utilizes 
dichlorodifluoromethane, a gas used in refrigerating 
systems, as an insulating medium. At the pressure em- 
ployed the gas has a dielectric strength several times 
that of nitrogen while 100 pounds of gas do the work 
of approximately 12,000 pounds of conventional in- 
sulating oil. 


Among those companies active in the field of materials with 
useful dielectric properties and including those which have co- 
operated with us to make available specific data and illustra- 
tions are: Acme Wire, Akron Porcelain, American Enameled 
Magnet Wire, American Insulator, American Lava, Bakelite 
Beetle Products Div., American Cyanamid, William Brand, 
3randywine Fibre Products, Castle Rubber, Catalin Corp., 
Celluloid Corp., Colonial Insulator, Consolidated Molded 
Products, Continental-Diamond Fibre, John C. Dolph, Dow 
Chemical, E. I. du Pont de Nemours, Formica Insulation, 
Franklin Fibre-Lamitex, General Electric, General Plastics, 
Glyco Products, B. F. Goodrich, Goodyear Tire & Rubber, 
Insulation Manufacturers Corp., Irvington Varnish & Isolantite 
Louthan Mfg., Maas & Waldstein, Macallen, Masonite Corp., 
Mica Insulator, National Vulcanized Fibre, New England 
Mica, Owens-Corning-Fiberglas Corp., Plaskon, Resinox Corp., 
Richardson, Rohm & Haas, Spaulding Fibre, Star Porcelain, 
Synthane Corp., Taylor Fibre, Tennessee Eastman Corp., 
Thiokol Corp., Union Carbide & Carbon, United States Rubber, 
Universal Clay Products, Waterbury Button, West Virginia 
Pulp & Paper, Westinghouse Electric & Mfg., and Wilming- 
ton Fibre Specialty. 
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INSTANTANEOUS RESET TIMERS were used to 
make this plastic molding press entirely automatic. The 
popularity of these machines is evidenced by the fact 
that hundreds of them are now in operation in the 
United States and many foreign countries. 


Split-second timing, an exceptionally wide timing 


-MICROFLEX 


range and ease of changing the contact sequence make 
MICROFLEX timers easily adaptable to many varied 
applications. Equipped with a Vernier-Micrometer 
dial, the MICROFLEX offers a simple solution to 
timing problems requiring a high degree of accuracy. 
Let Eagle Engineers show you how the MICROFLEX 


can reduce your costs and improve your product. 


Model 10A Plastic Injection 

Molding Machine manufactured 

by the REED-PRENTICE CORP., 

Worcester, Mass. Automatic 

operation is controlled by three 

MICROFLEX Timers. 
a 


Fully protected under Patents issued and bending. The Trade-mark MICROFLEX is registered in the United States Patent Office. 


BEAD CHAIN" 


is recognized for many standard 
uses, but BEAD CHAIN* undoubt- 
edly has many more applications 
to improve existing products. 


You, as manufacturers, have de- 
sign problems. We have BEAD 
CHAIN*—and 25 years experi- 
ence in adapting it to practical, 
economical use with many prod- 
ucts. Communication is invited 
with our engineering staff. 





(BEAD CH 





Trade Mark Reg. U.S. Pat, Of. 


THE BEAD CHAIN MANUFACTURING CO, 
#Reg. U.S. Pat.of. 16 MT. GROVE ST., BRIDGEPORT, CONN. 
















EAGLE SIGNAL CORPORATION mouine, tutu. 





oil-less, self-aligning bearings. 


no obligation. 


Rochester, New York 


ALSO MAKERS OF ARCTIC AIRE FANS, EXHAUST FANS, PILOT BLOWERS, ETC 





Here’s why these motors are solving the 
power problems of hundreds of manu- 
facturers of electrical machines and 
equipment. Stators and rotors are de- 
signed to develop the highest possible 
efhicency. All units are equipped with 
‘ Shafts 
are made of high carbon, centerless 
ground steel. Coils, of highest grade 
wire, are wound on special rag-stock 
paper cores. All are impregnated with a 
special grade of varnish, and thoroughly 
baked. That’s why Pilot Motors are 
guaranteed against electrical, mechani- 
cal, or workmanship defects. Write for 
Bulletin 37 for detailed information; 


F. A. SMITH CORP., INC 
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NEMA VIEWS 1939 OUTLOOK 


Just prior to the close of 1938, Carl L. Peirce, at. president 

of Nema, sent a list of ten questions to members of the board 

of governors. The questions related to the expectations of . 

general business in 1939; the outlook for durable goods; the { 

electrical manufacturing industry in general; various branches 

of the industry; industrial and utility modernization, expansion 

and financing; labor and material costs; the profit outlook and 

the effect of the European situation on American industry. 
From the responses of the members, representing large and 

small businesses, geographically well distributed and covering 

all branches of the electrical manufacturing industry, a sum- 

mary has been prepared indicating that they expect a rise in 

general business for 1939 of about 10 to 15 per cent; a rise in 

the durable goods industry of 15 to 18 per cent; and a rise in 

the electrical manufacturing industry’s branches of 15 to 25 } 

per cent. An extremely optimistic note was indicated relative 

to the possibility of enlarged programs for industrial modern- 

ization. Some hope was expressed for utility modernization 

but very few thought that there would be much expansion of 

industrial plants. The problem of financing is being met and 

will be met through the use of company reserves and the 

thought was expressed that the excess reserves of many banks 

would be available for modernization and expansion work. Raw 

material and labor costs are expected to rise moderately. | 

Profits will probably decrease on a percentage of sales basis 

but will increase in dollar volume. The general situation in 

Europe affects business in America but the extent is hard to 

measure. 
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SIGNAL Motors are used in the Score-Cast 
by the Illuminating Engineering Co., San 
Diego, Calif. 


Here is one of many applications 


FO eeticetalek WESTINGHOUSE RESTORES PAY REDUCTIONS 

or fractional horse power motors 

- ‘ . sri Partial restoration of pay reductions among salaried employees, 
in which Signal specializes. IF “in view of slightly improved business,’ has been announced 
you want dependable, priced- by George H. Bucher, president of Westinghouse Electric & 


. i . Mfg. Company. About 5000 salaried employees who have been 
right motors in the following types Rr ee ee nk Gk 


receiving $125. or less as of last May will be restored to their 





and power ranges: former rates immediately. All salaried employees, including 

executives, received a 10 per cent reduction on June 1 of last 

Universal 1/500 to 1/10 H.P. year. More than a third of those affected by this reduction 
Induction shaded pole 1/250 will now have their full salaries restored. 

Despite fluctuating business conditions, the Westinghouse 

to 1 12 H.P. wage and salary plan, under which all employees have received 


extra pay each month but one for nearly three years, has 
continued to function. 


send us your specifications. 


Signal is a specialist in the small 
motor field, with a background of | SEPARATE COMPANY FORMED 


successful motor production dat- | Insulated wire division of Diamond Braiding Mills has been 
. incorporated as a separate and distinct unit under the name 
ing back to 1892. of Diamond Wire & Cable Company. There will be no change 
in the manufacturing or sales personnel. Officers of the cor- 
poration are: H. Roy Gordon, president, D. Seifer, vice presi- 


SIGNAL ELECTRIC MFG. co. dent, H. Gordon, Secretary, and B. Seifer, treasurer. 


Menominee, Michigan 


a ee 


STANDARDS ADOPTED BY OIL BURNER MAKERS 
Offices in all principal cities J 
Pit The second half of the standards program recommended by 
i | the oil burner standards committee was adopted at a recent i 
| meeting of representatives of 53 companies. The new schedule, 
| which applies to factory and laboratory units, covers the broad- 
ening of manufacturers’ guarantees to include compliance with 
specifications, and provision for production and performance 
tests on oil burners. The rulings, issued by the technical divi- 
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~ | MOTOR EASILY MOUNTED 
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nee. The adjustable base of the Cullman 

ation Reducer makes it easy to align the mo- 

mn of tor. In case of motor trouble a spare 


, a can be installed immediately. 
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ed above is a Product — your Product for instance 
y be an instrument housing, a smart radio cabinet, 
sing — or one of a thousand other articles. In any 


obably will look better — be better and sell better 
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Fesi~ -minded buyers of made-to-order screws 


and headed parts are discovering real savings in 
PROGRESSIVE cold upset products. They have found 
that many parts now milled from the bar can be 
headed efficiently and accurately with our modern 
equipment — at reduced costs. We invite you to 


ade by Waterbury Plastics. 





; is the complete way — the plastics molding 


t houses under one roof a series of produc- 



















s ranging from creative designing to metal 


ERS 


d assembling. May we tackle your problem? 
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‘dule, may show you the way to greater fastening economies. ATERBURY BUTTON COMPANY 


EST. 1812 
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STOCK PARTS 


A wide range 
of pulls, knobs 
and _ handles 
of the most 
modern styles 
are available 
in a variety of 
colors from 
stock molds. 
Delivery on 
short notice. 


Illustrated 
stock parts 
catalog will 
be mailed on 
request. 





HE products shown above are 

typical specimens of Imperial 
custom molding. Here are products 
in the modern tempo where mold- 
ing plays a most important part in 
creating consumer acceptance. They are products 
where production costs had to be kept low . . . where 
quality and accuracy had to be maintained. 


Imperial can handle your molding on an eco- 
nomical basis in any plastic material and yet main- 
tain the highest standard of workmanship. 


IMPERIAL MOLDED PRODUCTS CORP. 
2921 West Harrison Street, Chicago, Ill. 


Na Lig DROZ 





BAKELITE @ PLASKON @ DUREZ @ TENITE @ BEETLE @LUCITE 
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sion of the Federal Housing Administration, cover six major 
points—equipment, installation, service, adjustment, tests and 
certification. 

The first half of the program was adopted by the industry 
at a meeting held late last year. The standards work is being 
undertaken at the request of the FHA. 


ELECTRICAL ENGINEERS WIN AWARDS 


During the recent annual winter convention of the American 
Institute of Electrical Engineers, the 1938 Edison Medal, 
highest award in electrical engineering, was presented to Dr. 
Dugald C. Jackson, professor emeritus of electrical engineering 
at Massachusetts Institute of Technology, “for outstanding and 
inspiring leadership in engineering education and in the fields 
of generation and distribution of electric power.” 

Named by Eta Kappa Nu, honorary electrical engineering 
society, as the outstanding young electrical engineer for 1938, 
Winston E. Kock of the Baldwin Piano Company, Cincinnati, 
was chosen from over 40 candidates nominated from every 
section of the country to receive this honor. Harold E. Gove 
of the Union Electric Company, St. Louis, and George M. L. 
Sommerman of the American Steel and Wire Company, Wor- 
cester, were given honorable mention. The Eta Kappa Nu 
award, which is for young engineers graduated not more than 
ten years ago and less than 35 years of age, was inaugurated 
three years ago to recognize “meritorious service in the interests 
of their fellow men.” 


NEW PLANTS, EXPANSIONS 


Hugh H. Eby, Inc. has removed its factory and main office 
to the newly purchased building at 4700 Stenton Avenue, Phila- 
delphia, where it is greatly increasing its facilities, adding ex- 
tensively to its equipment of semi-automatic molding machinery 
and punch presses with corresponding increase in provision 
for assembly. 

Robert M. Hadley Company has completed construction of 
a plant in Newark, Delaware for the production of a com- 
plete standard line of transformers for all radio requirements, 
thereby extending its service to the eastern markets. 

Presto Recording Corporation has expanded for the fourth 
time in two years and is now located at 242 West 55th Street, 
New York. 

Roller-Smith Company has consolidated its executive offices, 
formerly in New York, with its works in Bethlehem, Pa., and 


| all activities will be concentrated at the new headquarters. 


REFRIGERATOR SURPLUS SHARPLY REDUCED 


Stocks of 1938 Westinghouse refrigerators carried’ over into 
1939 were only % as large as the carryover of 1937 models into 
1938, according to F. B. Williams, Jr., vice president of West- 





MEETINGS AHEAD 


February 6-10. National Electrical Manufacturers 
Association. Mid-winter conference, New York, N. Y. 
W. J. Donald, 155 East 44th St.. New York, N. Y. 

February 23-25. American Society of Mechanical 
Engineers. Spring meeting, New Orleans, La. C. E. 
Davies, 29 West 39th St., New York, N. Y. 

March 6-10. American Society for Testing Ma- 
terials. Regional meeting, Columbus, Ohio. R. E. Hess, 
260 S. Broad St., Philadelphia, Pa. 

March 7-10. Ninth Packaging Exposition. Spon- 
sored by American Management Association. New York, 
N. Y. Clapp & Poliak, Inc., 232 Madison Ave., New 
York, N. Y. 

March 14-18. American Society of Tool Engi- 
neers. Annual convention and Machine and Tool Prog- 
ress Exhibition, Detroit, Mich. Ford R. Lamb, 2567 W. 
Grand Blvd., Detroit, Mich. 

April 17-19. National Industrial Service Associa- 
tion. Annual meeting, St. Louis, Mo. Stewart N. Clark- 
son, 420 Lexington Ave., New York, N. Y. 

May 14-18. National Electrical Manufacturers 
Association. Spring conference, Hot Springs, Va. W. 
J. Donald, 155 East 44th St., New York, N. Y. 
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EVERYTHING 


You Have a Right to Expectin 


RELAYS by 
GUARDIAN 


Above—Midget Relays being 
produced in one of Guardian’s 
highly specialized relay depart- 
ments. Small . compact... 
these Relays by Guardian give 
maximum control in minimum 
space. Such efficiency and 
economy is partly achieved by 
Guardian’s unique arrangement 
of coil, frame, and contact 
springs. 


Improve your product by 
eliminating excessive mechan- 
isms... make it more responsive 
‘ . more efficient . . . less 
costly . . . more saleable with 


125 AMORY STREET, BOSTON, MASS 
CHICAGO, NEW YORK, PHILADELPHIA 





Engineering Laboratory—devoted solely to 
the design of electrical control units from 
simple to most intricate combinafions . . . 
uniform in size . . . space-saving . . . better 
and more economical. 
* * * * 

Midget Relays by Guardian. Stepping 
switches, counting units, solenoids, 
contact switches, overload and time- 
delay relays by Guardian offer everything 
you have a right to expect in uniform, 
faultless, dependable controls. 


ANY QUANTITY AS YOU WANT THEM, WHEN YOU WANT THEM 


No complaints... no post-mortems...Write for Catalog ""M"” Today: 


GUARDIAN 


O78 W. Walnut St. 
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MAKE WIRE JOINTS—FASTER—BETTER 
NO SOLDER!—NO HEAT!—NO TAPE! 


DEV) FENG thread-ons save time; speed up production; 


lower costs; and make a better, neater wire 
joint. IDEAL Wire Connectors are standard with leading 
Electrical Manufacturers. 

Illustration 

shows the | 

wiring in a 

product of a 

nationally 

known manu- 

facturer; 11 

wire joints 

made—a 

12th joint 

ready for an 

IDEAL Con- 

nector—12 

wire joints on 

one small 

motor! 

Quicker 

joints at. 

lower cost! 

The Connector presses clean threads into the wires, when twisted 


on, making a joint that is better electrically, stronger 
mechanically. 


FULLY APPROVED—Listed by Underwriters’ Labora- 


tories, Inc. 
| SAMPLES UPON REQUEST | 


Electrical Products Division 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 Park Avenue Sycamore, Illinois 




























































ARE YO™W OVERLOOKING THE EFFICIENCY 
AND ECONOMY OF 


HIGH HEAT > 

Y -26 MICA PLATE = 

We don’t blame some manufacturers for being skeptical about 
Y-26 Mica Plate and the many claims made as to its superb 
efficiency under all conditions of use. 

But. we believe any product that has so well lived up to all 
its claims to the extent that it has become the preferred mica in- 
sulation of a great many outstanding manufacturers of high heat 
appliances is well worth your complete investigation. 

We will gladly send test sheets of Y-26 to interested appliance 
manufacturers on receipt of specifications as to size and thickness 


desired. 
NEW ENGLAND MICA COMPANY 


Incorporated 
Waltham, Massachusetts 
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I: you measure 
performance in 
terms of dependability, contact Callite 
for your contacts. The precision-work- 
manship that goes into every one of 
these units is revealed many times 
over, where the going is toughest—at 
the contact points. 


Whatever your need for contacts or contact material of tungsten, 
molybdenum, silver, platinum and their alloys, Callite can fill 
your requirements. Our engineering department will be glad 
to cooperate with you to obtain the most economical solution to 
your production problems. Your inquiries are invited. 


CALLITE TUNGSTEN CONTACTS ARE USED IN: 


¢ BURGLAR ALARMS MAGNETOS 
¢ AUTOMOBILE HORNS & SIRENS RELAYS 


¢ GOVERNORS for ELECTRIC MOTORS 
¢ HIGH FREQUENCY SPARK GAPS 
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Ge eee 


TELEGRAPH KEYS 
VIBRATORS AND OTHERS 


om 

¢ CASH REGISTERS e MERCURY CONTACT SWITCHES 
= 
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EISLER ELECTRIC CORP. © 556 39th 





inghouse Electric & Mfg. Company. Whereas a year ago, 
manufacturers and distributors had about 600,000 units of the 
1937 models which had to be sold during 1938 at reduced 
prices, Mr. Williams said the best estimate of the number of 
1938 model refrigerators in factory and distributors’ stocks is 
120,000 which should be readily absorbed by the market with- 
out disturbing sales for 1939 models. New models were an- 
nounced by Westinghouse early in January. 

Sales of 1,500,000 electric refrigerators this year against 
approximately 1,200,000 units sold in 1938 were forecast by 
Mr. Williams at a recent pre-view of the company’s 1939 line 
on which price reductions average $10 per unit. 

George W. Mason, president of Nash-Kelvinator Corpora- 
tion, told distributors of the Leonard Refrigerator Division that 
because of present encouraging business signs, the electric re- 
frigeration industry can expect an increase in sales volume of 
from 20 to 25 per cent during 1939. Figures, he said, show 
that 4,000,000 electric refrigerators are outmoded and ready to 
be replaced by the efficient, advanced models now being pro- 
duced. “The elements that -thade 1938 a poor year for the 
electric refrigeration industry are removed as far as 1939 is 
concerned,” declared Mr. Mason. “For one thing we are 
entering 1939 with only a small, normal carryover of prior- 
year merchandise, while the advent of 1938 found our sales 
problems much complicated by a large surplus of this type of 
merchandise.” 


ENERGY OUTPUT UPHOLDS GAINS 


Production of electricity by the electric light and power industry 
for the week ended January 21 was 2,289,659,000 kw.-hr. as 
compared with 2,269,846,000 kw.-hr. in the preceding week and 
2,108,968,000 kw.-hr. in the like period of 1938. Total output 
in the three weeks ended January 21 amounted to 6,728,975,000 
kw.-hr. against 6,363,684,000 kw.-hr. in the comparable period 
of 1938, according to data supplied by the Edison Electric 
Institute. 


G. E. APPOINTS NEW VICE PRESIDENTS 


At a meeting of the board of directors of the General Electric 
Company announcement was made of the appointment of the 
following three new commercial vice presidents: 





Left"to right: R. M. Alvord, formerly manager of the supply depart- 
ment in San Francisco, then manager of the San Francisco district 
office and since 1936 manager of the Pacific district of the company. 
A. S. Moody, manager of the company’s Northwest district since 
1936, prior to which he was manager of the Northwestern territory. 
J. E. N. Hume, manager of the industrial department of the company 
since 1935 and previously manager of the motor division and assistant 
manager of the department. 


N.LA.A. CONTINUES EMPLOYMENT SERVICE 


Inaugurated on an experimental basis in 1937, the free em- 
ployment service offered by the National Industrial Adver- 
tisers Association will be continued as a permanent activity. 
Companies seeking men for positions requiring a knowledge 
and experience in the fields of industrial advertising, marketing, 
sales promotion, research or publishing are invited to take 
advantage of this service, as are individuals seeking positions 
in the fields mentioned. An employment service committee 
has been appointed in each of the association’s 17 chapters to 
facilitate the work of establishing contact between those having 
positions to fill and men who are qualified to fill them in this 
field of activity. 
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You are cordially invited to call and inspect this great 
new Custom Molding Plant. 


Here you will find a spacious well equipped tool room 
manned by expert mechanics of long experience in mold 
making—a full complement of presses for both compression 
and injection molding—a finishing department geared to fast, 
accurate, economical production, and above all an engineering 
staff of unsurpassed ingenuity and ability ready to cooperate 
with you on your molding problems. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 No. Kolmar Ave. Chicago, U. S. A. 
Sales Representatives 

510 Stephenson Bldg. 1225 No. Water St. 
Detroit, Mich. Milwaukee, Wis. 


610 Plymouth Bldg. 3625 College Ave. 
Minneapolis, Minn. Indianapolis, Ind. 


211 E. 14th St. 
Kansas City, Mo. 
3650 Dover Place 
St. Louis, Mo. 











Bias Tapes that Fit Snugly 


HE exceptional elongation (stretchability) 
possible with Acme Varnished Bias Tapes 
allows them to be fitted in snug layers around 
joints and coils—producing a smooth, flat- 
lying job that assures maximum service and 
salable appearance. 


Acme Varnished Cambric Tapes are available 
in yellow or black, bias or straight, dry, tacky, 
greasy, 14’ width and up. Also varnished 
papers and silks in all thicknesses and types. 
Trial samples when requested. 


Acme 


PRODUCTS 





MAGNET WIRE—COILS—VARNISHED INSULATIONS—CAPACITORS 
The Acme Wire Co., New Haven, Conn. 
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VIBRATING CONTACT 


and 


RADIO INTERFERENCE 
ELIMINATION PROBLEMS 


IRC Resistors backed with IRC resistance 
engineering experience have been utilized in 
solving many problems in the reduction of 
heat and excessive sparking on vibrating con- 
tacts. They have been equally successful in 
reducing radio interference caused by numer- 
ous electrical appliances and devices. 

This wide diversity of successful low-cost 
applications has been made possible by the 
completeness of the IRC Resistor line plus our 
exceptionally broad experience in adapting 
these units to hundreds of applications. This 
line includes all resistor types from miniature 
V2 watt sizes to the largest heavy duty types. 


RESISTANCE ENGINEERING SERVICE 


Whatever your resistance problem, bring it 
to IRC for a quick, economical solution. IRC 
engineers will be glad to cooperate in every 
possible way. Catalogs of any desired re- 
sistance type on request. 


INTERNATIONAL 
RESISTANCE CO. 


405 N. Broad St., 


| R D Philadelphia, Pa. 


STORS 


All types - All sizes - 14 to 200 Watts - 54" to 101," long 
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Electrical 
Titehiniemy 


SERVICE 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS UREAS 
CELLULOSE ACETATE 


Cosa osw-teteye 


New Freedom, Pa. 
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@ Kingston-Conley fractional horsepower heavy duty mo- 
tors do more than power your product; they give an extra 
service; long life and satisfaction, that only can be expected 
with custom-built motors. When specifying motors, re- 
member that you buy more than a motor when you buy a 
K-C. K-C motors include single-phas*, three phase and 
capacitor start heavy duty power motors; also single and 
two-speed fan motors. Furnished with either bronze or ball 
bearings. Full information on request, no obligation. 


_ KINGSTON-CONLEY ELECTRIC CO. 


Specialists in fractional H.P. Motors 


NORTH PLAINFIELD NEW JERSEY 
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Pioneer Molders 


American Insulator 
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RANGE AND HEATER PROGRAMS SUCCESSFUL 


According to a preliminary compilation by the Modern Kitchen 
3ureau, sales totaling 21,012 electric ranges and 6,399 water 
heaters have been reported by utilities and dealers who par- 
ticipated in the “Discovery Month” activity in October. These 
totals, however, do not represent final figures inasmuch as 59 
of the 187 utilities which enlisted in the campaign have not yet 
submitted their sales figures. When complete returns are 
available it is expected that the national quotas of 30,000 range 
and 8,000 water heater sales established by the bureau will 
have been exceeded by wide margins. 


APPLIANCE SALES DECLINE 


Air Conditioning. Value of orders booked for air condition- 
ing systems and equipment during November 1938 amounted 
to $2,957,902, a 13.9 per cent decrease from the October figure 
of $3,436,197 and 5.2 per cent lower than the November 1937 
figure of $3,120,891. Department of Commerce statistics show 
an eleven-months’ total of $38,001,978 in 1938 compared with 
$59,271,809 in the like 1937 period, a 35.8 per cent decline. 
Mechanical Stokers. Factory sales reported to the Depart- 
ment of Commerce amounted to 7,917 for the month of No- 
vember 1938 in comparison with 17,681 for October and 6,500 
for November 1937, a decrease of 55.2 per cent and an in- 
crease of 21.8 per cent respectively. Sales from January 
through November in 1938 totaled 91,166 against 97,199 in the 
similar 1937 period, 6.2 per cent off. 

Oil Burners. Department of Commerce reports show total 
shipments for November 1938 to have been 11,518 compared 
with 21,059 in the previous month, a decrease of 45.3 per cent, 
and 10,546 for November 1937, a 9.1 per cent increase. From 
January through November 1938 shipments were 130,387, 29.4 
per cent lower than in the corresponding period in 1937 when 
184,941 units were shipped. 

Refrigerators. Domestic household units sold during No- 
vember totaled 29,952 compared with 32,044 in October and 
83,463 in November 1937, declines of 6.5 per cent and 64.1 per 
cent respectively. For the eleven months ended November 30, 
according to reports received by the National Electrical Manu- 
facturers Association, domestic sales amounted to 1,147,217 as 
contrasted with 2,101,454 in the same 1937 period, a decrease 
of 45.4 per cent. 

Washing Machines. November shipments totaled 84,192 
compared with 115,019 in October, a decline of 26.8 per cent, 
and an increase of 11.6 per cent over November 1937 ship- 
ments, according to the American Washer and Ironer Manu- 
facturers Association. Shipments from January to November 
1938 amounted to 1,070,112, off 32.5 per cent from the same 
period in 1937. 

Ironers. Shipments for November amounted to 8,226 against 
10,523 in October and 9,548 in November 1937, decreases of 
21.8 and 13.8 per cent. Eleven months’ shipments for 1938 
were 101,330. 

Vacuum Cleaners. Sales for November aggregated 119,506, 
slightly below the October total of 119,805 and 0.6 per cent 
above the November 1937 total of 118,780, according to the 
Vacuum Cleaner Manufacturers Association. Sales for the 
1938 January-November period were 1,179,720, a decrease of 
26 per cent from the same 1937 period. 


EUREKA MARKETS PORTABLE RANGE 


Manufacturing and sales rights for a portable electric cooking 
_— to be sold at a retail price of $39.95 have been purchased 
by the Eureka Vacuum Cleaner Company on a royalty basis. 
Production has been scheduled to begin on February 1. 


NEMA HOLDS MIDWINTER MEETING FEB. 6-10 


A large number of separate meetings of divisions, sections and 
groups have been scheduled for the midwinter conference of 
the National Electrical Manufacturers Associations at the 
Waldorf-Astoria Hotel, New York, February 6-10. One of the 
highlights of the conference is the policies division meeting 
to be held in the afternoon of February 8 at which Blackwell 
Smith of Wright, Gordon, Zachry & Parlin will speak on 
“Economic Inquiry, Trade Associations and Prosperity.” <A. D. 
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and sales. 


booklet today. 


| gaara tera design engineers and manufacturers, out of 
whose workshops come the products that set the trends, find a ready 
welcome when they come to us to help plan for tomorrow’s profits 


When you ask us to design or quote on your nameplate, all the creative 
and engineering experience of our personnel goes to work for you to 
produce a plate that goes far beyond mere identification of your product. 


Our facilities include a complete die department; high speed presses 
and pneumatic drop hammers; gold, silver, chromium, nickel, cadmium, 
and copper plating; lacquering and enameling of both soft and hard- 
fired types . . . everything for adding the full range of depth, form, 
color, and surface finish so essential to your nameplate. Send for our 


AMERICAN EMBLEM COMPANY, INC. 
Box 116-R, Utica, N. Y. 


Branch Offices: New York, Chicago, Philadelphia, Dayton, Detroit, St. 
Louis, Los Angeles 



















Representatives in all major cities. 





Set-Up For Service! 


You want — for best service —a 
source for Springs that is large 
enough to be fully equipped, in 
plant facilities and personnel .. . 
yet not so large that personal- 
ized service is lost. 


In HUNTER’S two modern plants 
is an adequate but not unwieldly 
corps of craftsmen working with 
the newest in spring making 
equipment under the direct sup- 
ervision of the men who know 
you, your requirements and 
problems. Your orders get the 
same careful attention you'd 
give them yourself and your sat- 
isfaction is guaranteed. Ask for 
NEW SPRING BULLETIN. 
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MUCUS NEIL BS 
reel ae et 
Advantages in Construction 


Performance and Economy 















*% Sound design, extra- 
sturdy all-porcelain vitreous- 
enamel construction that per- 
manently withstands shock, vibra- 
tion, heat and humidity, and many 
other time-proved Ohmite features 
insure maximum service and 
value. 





* With an extensive range of 
stock units, as well as wide 
experience in designing special 
units—you can be sure of the most 
prompt, most economical answer 
to your needs. Let us submit 
samples, or 


Write today for Catalog 17 


OHMITE MANUFACTURING CO. 
4805 Flournoy Street, Chicago 
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Constant 
Voltage 


Quiet 


Running 


Reliable 


ELECTRIC ELEVATORS 


Require Direct Current for 





Dynamotor 


Signalling and Control Systems 


“ESCO” dynamotors and motor- 


generators are being used by the 


leading elevator 
They have been 


manufacturers. 


designed for 


elevator requirements. 










BY’ is 
4 Better Sprin 
‘Mechanism. 


Two Bearing Motor-Generator 


orms — or 
| Spring Steel 





A complete line of Torque Motors also available for operating 
cams and door closers. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 
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Whiteside, president of Dun & Bradstreet, will deliver an 
address entitled “Is Industry on the Spot” and a third speaker 
will talk on “What’s Ahead in Washington.” 


RCA TO EXHIBIT AT SAN FRANCISCO 

Plans for the participation of Radio Corporation of America in 
the Golden Gate International Exposition at San Francisco 
have been completed according to David Sarnoff, president of 
RCA. The exhibit which will occupy space in the Electrical 
and Communications Building will provide the first West Coast 
showing of RCA experimental television, radio facsimile and 
other new developments in the ultra short-wave field. 


ABOUT PEOPLE YOU KNOW — 


Alan E. Ashcraft has been appointed vice president in charge 
of all of Fairbanks Morse & Company’s operations in seven 
plants. 

E. W. Seeger, formerly assistant chief engineer of Cutler- 
Hammer, Inc., and associated with the company since 1913, 
has been promoted to chief engineer and P. B. Harwood, 
previously general engineering supervisor, is now assistant chief 
engineer. 

Neil C. Hurley, Jr., secretary of the Independent Pneumatic 
Tool Company for the past four years, has been elected a vice 
president of the company. 

Robert Shannon, formerly vice president and general man- 
ager of RCA Manufacturing Company, has been elected execu- 
tive vice president. 

James W. Burnison has been made vice president in charge 
of manufacturing, engineering and purchasing of the Samson- 
United Corporation. 

Donald MacGregor has been added to the staff of the Web- 
ster Company as general manager and treasurer. 

Harry M. Francis, formerly assistant general manager of 
sales of the American Steel and Wire Company, has been ap- 
pointed assistant vice president in charge of sales. 

James C. Black has joined the Gould Storage Battery Cor- 
poration as vice president and special sales representative. 

S. D. Yardley, assistant district sales manager in the Houston 
district office of Republic Steel Corporation since 1937, has 
been appointed assistant manager of sales of the sheet and 
strip division. 

Burns H. Dreese, assistant general manager of Hobart Man- 
ufacturing Company, has been promoted to general manager, 
taking over the duties previously handled by John Spencer, 
president. 

W. S. Edsall succeeds George A. Burnham as assistant man- 
ager of the electrical department, in charge of switchgear sales 
and engineering division of the condit works of the Allis- 
Chalmers Manufacturing Company. Mr. Edsall was formerly 
sales manager for the condit works and later for the switchgear 
division. 


TELEVISION MAKES FURTHER PROGRESS 


Granted a license by the Federal Communications Commission 
to construct an experimental station, the General Electric Com- 
pany is erecting a television transmitter in the Helderberg 
Hills, 12 miles from the Schenectady studio, more powerful 
than any now in use in this country and designed to broadcast 
pictures with much improved picture definition. It is to be 
put into operation within the next three months and is being 
built so that changes may be made from time to time as new 
developments in television occur. 

Introduction of a facsimile broadcast receiving set to retail 
at $79.50 has been announced by the Crosley Corporation. This 
unit may be attached to any radio having an output of 5 watts 
or over. It will also be available as a unit assembled into a 
Crosley radio. Facsimile can be broadcast in the late hours of 
the evening on the regular broadcast channels but during the 
daytime hours it must be operated on short-wave where it can 
only be received within a 40 or 50 mile radius of the trans- 
mission point, according to engineers. 


ELECTRICAL MANUFACTURING 
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Finding that ordinary motion picture film is too heavy for 
television use, Paramount Pictures, Inc. has taken the initiative 
in developing a special type of film for television broadcasts. 
The new product, a special soft process negative, has been 
developed upon the assumption that it will prove superior to 
the present type black and white pictures. Paramount holds it 
is the picture industry’s task to supply television programs or 
visual entertainment, with the radio stations supplying the time 
and broadcast frequency band for program transmission. Para- 
mount recently entered the field of television through its 50 
per cent owned subsidiary, Allen B. Du Mont Laboratories, 
Inc., which has received permission from the FCC to change 
the location of its television transmitter to Passaic from Upper 
Montclair. The company explains that the location of the 
new transmitter will enable it to give better coverage in New 
York City. 

Responding to the rapidly mounting interest in the advent 
of public television, the Radio Corporation of America has 
announced a decision to almost completely revise its exhibi- 
tion plans at the New York World’s Fair in order to increase 
the scope and effectiveness of the television presentation. Much 
greater variety in the exhibit of television methods and devices, 
covering to some extent the more advanced stages of develop- 
ment, and a more than two-fold increase in the original audience 
capacity for viewing television in the RCA exhibit building are 
expected to result from the revision. 

Farnsworth Television, Inc., previously devoted almost en- 
tirely to development work, is now extending its activities and 
putting itself in a position to manufacture television and radio 
equipment. Letters from Jesse B. McCarger, president, have 
been sent to stockholders under authority of the board of 
directors announcing creation of Farnsworth Television & 
Radio Corporation. 


PETRIE HEADS BARLOW & SEELIG 


R. I. Petrie, formerly sales manager of the Leonard refriger- 
ator division of Nash-Kelvinator Corporation, has been elected 
president and general manager of Barlow & Seelig Manufac- 
turing Company, makers of refrigerators, washers and ironers. 
He succeeds R. C. Stuart who became chairman of the com- 
pany’s board of directors under the new arrangement. 


MODERN KITCHEN BUREAU MAKES 1939 PLANS 


Five activities included in the 1939 program of the Modern 
Kitchen Bureau and outlined in the bureau’s plan book are a 
year-round, all-electric kitchen program and campaigns for 
the electric range, water heater, refrigerator and roaster. 

Theme of the range campaign will be “Guess Again—Electric 
Cooking Costs One-Half as Much as You Think.” National 
in scope, the campaign will emphasize the low cost of electric 
cooking and feature its many advantages, with specific reference 
to the advantages of flameless cooking. 

A wide variety of promotional and advertising material on 
each of these campaigns is being made available to utilities 
and dealers as a sales aid. 





Square & Rectangular 
Bobbin Assembly 


@ Spiral Wrapped Core 
@ Bakelite or Fish Paper Ends 
@ Sturdy 


@ Inexpensive 






Send for Samples 


PRECISION PAPER TUBE CO. 


2033 W. CHARLESTON ST. « CHICAGO, ILL. 
Mfrs. Square & Rectangular Tubes 
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| If you use plastics investigate 


| folder. 


| Cincinnati, St. Louis, Pacific Coast Repre- 
| sentative—:—L. H. Butcher Company, Inc. 





Standard Presses 
Reduce Molding Costs 


Standard Self-Contained Toggle-Type Presses shorten 
the time of the molding cycle, increase the number of 
heats per hour, lower operating and maintenance 
costs ... save money. With them output has been 
increased 30% to 50% or more. Labor cost is fre- 
quently cut in half. 


With semi-automatic time cycle control as shown 
above, closing, degassing, curing, opening and eject- 
ing are all automatic. One operator runs as many 
as six presses. 


These modern, fast toggle presses cannot be over- 
loaded. Low hydraulic pressures, 500 to 1100 lb. only, 
are employed. Pressure is readily adjusted to mold 
requirements. There’s no “cocking” of the mold... 
no excessive mold wear and tear .. . danger of in- 
juring inserts or parts is minimized. Many other ex- 
clusive advantages. Six sizes, 
20 to 300 tons capacity. 


Standard Presses. Write for 


F. J. STOKES MACHINE 
COMPANY 
5996 Tabor Road Olney P. O. 
Philadelphia, Pa. 


Representatives in New York, Chicago, 

































































































MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 





ALLOYS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 


ALLOYS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Copper 
American Brass Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Magnesium 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.”’ 


ALLOYS, Nickel 
International Nickel Co,, Inc., 67 Wall, New York, 
i # 


ALLOYS, Permanent Magnet. See Mag- 
nets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 


Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 


AMMETERS. See Instruments. 


ARMATURE STANDS 


Up To 14” Dia. 


Left: 
Clamp-On 
Type 
$3.50 per 
b pair. 


Right: 
Portable 
Type 
$3.00 per 


/ pair. 
Patent applied for 


DOWICK BROS., INC. 


671 COMMUNIPAW AVE., JERSEY CITY, N. J. 





CARBON 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS-— SHAPES 


> experience years of carbon 
ngineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


eee CICERO, 1LL; 
3450 So. 52nd Avenue, suburb of Chicago 


SHERMAN 


Bronze Fixture Connectors 


This solderless connector is made of copper 
bronze throughout, assuring high conduc- 
tivity—will fit all wires up to No. 12. 
The screws can’t be lost because they are 
headed and non-removable. Listed as 
approved by Underwriters’ Laboratories. 
Write for bulletin today. 


H. B. SHERMAN Mig. Co. 


BATTLE CREEK MICHIGAN 








ARMATURE STANDS 
Dowick Bros., Inc., 671 Communipaw Ave 
N. J. 


, Jersey City, 


ARMORED CABLE, Strip 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


ATTENUATORS. 
Control. 


BEADS, Insulating 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, 


See Resistors, Radio 


Pa. “Fish Spine.’’ 3 
Star Porcelain Co., Trenton, N. J. ‘‘Lavolain.’’ 
BEARINGS, Ball and Roller 
Bearings Co. of America, 519 Harrisburg Ave., Lan 


caster, Pa 
Fafnir Bearing Co., New Britain, Conn. 
New Departure, Division General Motors Corp., Bris- 
tol, Conn. 
Norma-Hoffmann Bearings Corp., Stamford, Conn. 
S K F Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa. 


BEARINGS, Oil-less. 
Bushings, Graphite; 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bunting Brass & Bronze Co., Toledo, O 

General Electric Co., Section B-29. Plastics Dept., 
Pittsfield. Mass 


BEARINGS & BUSHINGS, Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
ecinnati, O. 

General Electric Co., 
Pittsfield, Mass 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 

ms Es Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
— Co., Melrose Park (Chicago), Ill. ‘*Insu- 
rok.’’ 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn 

Wilmington Fibre Specialty Co., Wilmington, Del. 


BELLOWS 
Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 


BELTS, Fan (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton. O. 


BERYLLIUM COPPER. 
Beryllium. 


BEZELS & CRYSTALS 
aoe Emblem Co., Inc., Box No. 116R, Utica, 


See Bearings and 
Bearings and 


Section B-29. Plastics Dept., 


See Copper 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOWER WHEELS. See Wheels, Blow- 
er. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, III. 


BLUE PRINT PROCESS 
Ozalid Corp., 354 Fourth Ave., New York, N. Y. 
(Also White Print Process.) 


BOLTS, NUTS AND SCREWS 
American Screw Co., Providence, R. I. 
Progressive Mfg. Co., Torrington, Conn. 
Ryerson & Son, Inc., Jos. T, Chicago, Il. 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOXES AND CARTONS 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished Brass Sheets.) 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. See Brass, Bronze 
and Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Til 

General Electric Co., Schenectady, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 


BUSHINGS, Bronze. 


t See Bearings & 
Bushings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 








BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

—— Corp., 420 Lexington Ave., New York, 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
“Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
_ ,, Rockbestos All-Asbestos,"’ ‘‘Rockbestos A. 


Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CABLE, Microphone, Speaker & Battery 

a Enameled Magnet Wire Co., Port Huron, 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Corel Cable Corp., 420 Lexington Ave., New York, 
N > 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
ass. 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Care Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. “‘Deltabes- 


ton. 
Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn. ‘‘Rockbestos A. V. C.”’ 


CAMBRIC AND CANVAS, Varnished. 
See Cloth, Insulating. 


CANDLES, Fixture. 
eanized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 


CASTINGS, DIE 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, 
Mich. *‘Dowmetal.”’ 


CASTINGS, Monel, Pure Nickel, Nickel 
Alloyed 


International Nickel Co., Inc.. 
. Y. 


See Tubing, Vul- 


67 Wall, New York. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CELLULOSE ACETATE COMPOUNDS. 
See Plastics. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. 


CERAMICS. Bushings, Washers, Special 
Shapes 
(See also Porcelain.) 
Electronic Mechanics, Inc., 85 Hazel, Paterson, N. J. 
Louthan Mfg. Co., East Liverpool, O 


CHAIN, Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, 
Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 
Cirk-it.”’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


CLIPS AND MOUNTINGS, Fuse 

Ilsco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Il. 

Patton MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 


Sherman Mfg. Co, H. B., Battle Creek, Mich. 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, 
ea, > “*Turbo.”’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, IIL. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ae “Ee “‘Armatite.”’ ‘‘Empire.’’ 

Owens-Corning Fiberglas Corp., Dept. M, Industrial & 
Structural Prods. Lab., Newark, O. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
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RELA YS 


Gy AUTOMATIC ELECTRIC 






When you buy an 
Automatic Electric Re- 
lay you get a pre- 
cision product designed 
and constructed by an 
experienced company 
—for Automatic Elec- 
tric has been making 
telays for over forty 
years! 


For EVERY Industrial Need 


@ The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty types, 
mechanical locking types, polarized relays, etc. Avail- 
able with any contact combination and for operation on 
D. C. or A. C. circuits of any voltage. 




























@ Write for complete illustrated catalog of relays, stepping 
switches, electric counters, solenoids, keys, and other elec- 
trical control accessories. Address American Automatic 
Electric Sales Company, 1033 W. Van Buren St., Chicago. 


AUTOMATIC <> ELECTRIC 


MAKERS OF TELEPHONE AND SIGNALING APPARATUS 
ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 


Gear S p.e cialties 
















14 TO 14 TO 
96 D.P 96 D.P 
SPURS RACKS 
* > 
SPIRALS RACHETS 
* « 
BEVELS WORM 
GEARING 





—such as these, and numerous others, are the 
logical product of a skilled organization with a 
deft ‘feel’ for precise work. . Note the Com- 
bination Worm-gear, rotating as a Gear on one 
side and as a Worm on the opposite side. 





Made to order only— No Stock— No Catalog 


[Tia Specialties 
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2650 W. Medill Ave. Phone Humboldt 3482 
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Give the Job to 


AVOLAIN 


When excessive breakage wastes time in assembly and 
raises costs, it's time to switch to STAR LAVOLAIN. 
Its exceptionally high mechanical strength stands rough 
handling. Use it for rods, bushings and other small parts. 


SEND e Makers of 


BLUE THERMOLAIN 
PRINTS VITROLAIN 


-BLAC 
FOR PORCE OMPANY commenciAL 
ESTIMATE Teen TON NEW JERSEY WHITE 


BYTE: as Power 


MOTORS 


SHADED POLE... 
. »« Induction Type 


Victor offers an outstanding line 





MODEL M41 of quality-built motors of frac- 
tional power ranging from 
1/200 to 1/10 H. P. Ideal for 
such applications as fans, blow- 
ers, animated displays, timing 
devices, etc. Years of successful 
motor building — equipped to 
solve difficult engineering prob- 
lems. Write for literature today! 





MODEL M35 


Manufacturers’ Representatives: 
A few territories not yet assigned. 
If interested, write us at once. 


VICTOR ELECTRIC PRODUCTS, INC. 
850 Reading Road Cincinnati, Ohio 





MODEL M6 
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|Magnetic Valves 


to control electrically 
the flow of 


STEAM—WATER— OIL 
—AIR—GAS—Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 


56 Beekman St., New York 


_f fl 









THE DANO ELECTRIC CO. 


Manufacturers of 


MAGNETIC WINDINGS 


AND TRANSFORMERS 


To Specifications 


93 MAIN ST., WINSTED, CONN. 





TURN 
BACK 


to the 


NEW PRINTED 
MATTER, 
CATALOGS, 


PUBLICATIONS 
on pages 71-72 
Extensive list of up-to-the-minute 


publications. Handy convenient 
card to facilitate prompt handling. 








MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 








COIL (Coils) 


Armature and Field. See Coils. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Radio Frequency. See Coils, Radio Frequency. 
Resistance. See Units and Elements. 
Winders and Spreaders. See Winding Machines, 
Coil. 
COILS 


Acme Wire Co., New Haven, Conn 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, ‘ 

Dano Elec. Co., 93 Main Winsted, Conn. 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago, 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 


General Electric Co., Schenectady, N. Y. 


COILS, Radio Frequency 


Electronic Mechanics, Inc., 85 Hazel, Paterson, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass., ‘‘Hi Farad.’’ 

B. L. Elec. Mfg. Co., St. Louis, Mo. 

Cornell-Dubilier Elec Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 

Deutschmann Corp., Tobe, Canton, Mass. ‘‘Pluggin,’’ 
“Tobe 

General Electric Co., Schenectady, N. Y. 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 

Aerovox Corp., New Bedford, Mass 

Cornell-Dubilier Elec Corp., 1008 Hamilton Blvd., 
S. Plainfield, N . 

Deutschmann Corp., Tobe, Canton, Mass. ‘‘Pluggin,’’ 
Filter-Mite,’’ ‘‘Micranol,”’ ‘‘Tobe.’’ 

General Electric Co., Schenectady, N. Y. 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 


CONNECTORS, Wire 

Eby, Inc., Hugh H., 2066 Hunting Park Ave., Phila- 
delphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, l 

Useco Copper Tube & Products, Inc., 5629 Madison 
Rad., Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 
tattan Mfg. Co., 10 Wall, New Haven, Conn. ‘‘Marr.’’ 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
Becker Brothers Carbon Co., 3450 8S. 52nd Ave., 
Cicero, Ill 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. 
General Electric Co., Dept. 6-A201, Schenectady, 
N. Y¥ 





See Relays. 


Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Ill. 

Luxtrol Co., Inc., Dept. B, 54 W. 21st St., New York, 
N.Y 


N. Y 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Weston Elec. Instrument Corp., 5882 Frelinghuysen 
Ave., Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 
CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, Il. 

Brown Instrument Co., Div. of Minneapolis-Honey- 
well Regulator Co., 4466 Wayne Ave., Philadel- 
phia, Pa. 

General Electric Co., Schenectady, N. . 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 





CONVERTERS, Rectifier. See Rectifiers. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 


COPPER SHEETS. See Brass, Bronze 
and Copper. 


COPPER, Thin-Sheets (Electro-Deposi- 
tion) 
American Brass Co., Dept. D5, Waterbury, Conn. 


CORD, Flexible. Heater, Lamp, Radio 
and Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 
American Enameled Magnet Wire Co., Port Huron, 
Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Driver Co., Wilbur B., Newark, N. 





General Cable Corp., 420 Lexington Ave., New York, 
- 


General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ““Deltabes- 
ton.’’ 

— Wire & Cable Corp., 710 Main, Holyoke, 
»1ass. 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ml. 

=o Wire & Cable Corp., 710 Main, Holyoke, 
S1as58. 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Il. 

Rockbestos Products Corp., 734 Nicoll, New Haven, 
Conn. 


CORES, Resistor and Resistance Coil 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 
Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., Trenton, N. J. 
**Lavolain.”’ 


COTTER PINS. See Pins Cotter. 


COUNTING DEVICES. See Controls, 
Electronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 


CRYSTALS, Molded. See Bezels & 


Crystals. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn Ave., Chi- 
eago, Ill. 

Hunter Pressed Steel Co., Lansdale, Pa. 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


DECORATIVE METAL SPECIALTIES. 
See Escutcheons; also Name Plates; 
also Stampings, Metal. 


‘*Thermolain,”’ 


DIALS, Etched. See Name Plates. 


DIALS, Radio Tuning Mechanism. 
American Emblem Co., Inc., Box No. 116R, Utica, 
i 


DIE-CASTINGS. See Castings, Die. 
DIES AND MOLDS 


Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Il. 

Richardson Co., Melrose Park (Chicago), III. 
Stein & Co. Wm. P., 424 St. Paul, Rochester, N. Y. 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


DRAWING EQUIPMENT 
Post Co., Frederick. Box 803, Chicago, Ill. 


DRILLS, Portable. See Tools, Portable. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


DRIVES, V-Belit 
Dayton Rubber Mfg. Co., Dayton, O. 


ELECTRICAL SHEETS. See Sheets, 
Steel. 


ELECTRODES, Welding 


General Electric Co., Schenectady, N. Y. 


ELECTRONIC CONTROLS. 


trols, Electronic. 


See Con- 


ENAMELING MACHINES. See Ma- 
chines, Enameling. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 


EQUIPMENT, Chemical and Special Pro- 
cess 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, 
P. O., Philadelphia, Pa. 


ESCUTCHEONS 
Aneto Emblem Co., Inc., Box No. 116R, Utica, 


EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air 
Gap. 


FELT 

Felters Co., Inc., 201 South, Boston, Mass. 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Ill. 


FILTERS, Radio Interference 

Aerovox Corp., New Bedford, Mass. 

Deutschmann Corp., Tobe, Canton, Mass. ‘Tobe,’ 
“*Filterette.’’ 

Solar Mfg. Corp., 599 Broadway, New York, N. Y. 


ELECTRICAL MANUFACTURING 
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on Heating and Pouring 
Wax and Similar Compounds 


Recently the problem of precision heating of corrosive chemicals 
was solved for a manufacturer with specially designed porcelain 
lined Sta-Warm Electric Compound Heaters . . . This solution 
of a difficult compound heating problem is more proof of the 
adaptability of Sta-Warms to any problem of heating compounds 
—from waxes to latex materials . . . wherever lower costs, 
more accurate heating, improved operations are required . . . 
Sta-Warms are built in 1 qt. to 150 gal. sizes—circular or 
square, shallow or deep—with fixed or selective thermostatic 
control to suit your heating specifications . . . Send us an 
outline of your problem today; our engineers will be glad to 
tell you how a Sta-Warm will fit into your operations, and 
what economies and efficiencies Sta-Warms will bring you. 


EXAMPLE 


i. : A 100 gal. wax heater, 
j with selective thermo- 
q static control, 100° to 
' 500° F. for impregnating 
35 : condensers and similar 
: jobs, Other sizes, 1 qt. 
up,—in any shape desired, 
with pouring devices if re- 
quired. 


A TYPICAL 


ve 
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5 
gn ELEC: - 


sTAWA 


ELEMITE is a special insulation formulated 
just for electric heating appliances and appa- 
ratus. Structurally rugged. Withstands ther- 
mal shock. Reflects heat. Precision formed 
to exact specifications . . . and costs no more. 


. For samples and prices 


; THE LOUTHAN MANUFACTURING CO. 


Ceramic Specialists since 1901 
East Liverpool, Ohio 


Double Cup Washer 
Lugs 1015 Series 


‘ J 3 
\ 


K & H SOLDERLESS TERMINAL LUGS 


; ] AND CONNECTORS FOR ALL PURPOSES 
: » WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. CINCINNATI, OHIO 
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Large Stocks... Uniform High Quality... 
Immediate Shipment . . . Principat products include— 


Alloy Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles. Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing. 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T 
Ryerson & Son, Inc. Plantsat: Chicago, Milwaukee, St. Louis,Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


NEW YORK 


eadquarters 


@ The Belmont Plaza because of its con- 
venient location is hotel headquarters for 
leading engineers. You'll always meet some- 
one you know there. 


Just a few blocks from Grand Central 
Terminal and across the street from Grand 
Central Palace, at the Belmont Plaza you’re 
right in the center of things. 


Two excellent, popular-priced res- 
taurants—the Pine Room and the famous 


Glass Hat, one of New York’s smartest 
cocktail, dining and dancing rooms. 


800 spacious well appointed rooms, each 
with both tub and shower, radio and full 
length mirror from $3.00. 


HOTEL 
Belmont Plaza 


Lexington Avenue at 49th Street, New York 
1 | John H. Stember, Manager 

| National Hotel Management Company, Inc. 
| Ralph Hitz President 
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When You Buy Certified Felt 


YOU ARE BUYING 
FELT INSURANCE! 


Look for the Certified Felt 
Label when you buy! 


THE FELTERS COMPANY, INC. 

Manufacturers of Certified Felt, DU- 

FELT Oil Seals and felt washers 
210 South Street, Boston, Mass. 


Branch offices in principal cities 


INSTRUMENT LITTELFUSES 
for meters, 1/200 amp. up. HI- 
VOLT LITTELFUSES for trans- 
mitters, ete., 1000, 5000, 10,000 
volt ranges; 1/16 amp. up. NEON 
VOLTAGE FUSES and Indicators. 
Feanne a; AUTO and RADIO 
; fuse mounting, ete. 
CATALOG 


Rte SEs te POM eer 





SPECIALISTS IN GEAR AND 
wt a ee | 





In complete sets, or singly. 
Modern manufacturing 
equipment, highest pre- 
cision standards. Our 
engineers work with you 
direct, insuring satisfaction, 
service and economy. An 
inquiry in no way obligates 
you. Write today. 


aati B ETH a 


MASSACHUSETTS 










SPRINGFIELD 


NEW TYPE No. 100 
l-inch Jewel Assembly 
v2? Uses Mozde $6 lamp removable 
from front of assembly. Con be 
furnished with smooth or faceted 
jewels — Colors optional 
Extremely low price 


iJ 


tye 
Write for complete catalogue 


MANUFACTURED BY 


National Sales Agents 
2 EDWIN SCHMITT SALES CO. 
134 Liberty Street, New York, N. Y. 





FERRULES 
American Brass Co., 
Waterbury, Conn 
eee Coe, i7 


Waterbury Brass Goods Branch, 


Virginia Ave., Providence, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

FIBRE, Vulcanized 

Sheet and Rod, Gaskets, Washers, Screw Machine 

Products; see also Tubing, Vulcanized Fibre. 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cod- 
ite,” ‘““Vulcoid.”’ 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washing- 
ton Blvd., Chicago, Il. 

National Vulcanized Fibre Co., Wilmington, Del 
“*Peerless,"’ ‘“‘Vul-Cot.’”’ 


Quadriga Mfg. Co., 209 W. 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., 
“*Fyberoid,’’ ‘‘Ohmoid.’’ 


FIBRE, Phenol. 


Grand Ave., Chicago, Il. 


Wilmington, Del. 


See Plastics. 


FINISHES 


(Paints, Lacquers, Enamels.) 
Aluminum Company of America, 2179 Gulf Bldg., 
Pittsburgh, Pa. 
General Electric Co., Section Q-921 Appliance and 
Merchandise Dept., Bridgeport, Conn 
Inc., Box 5812, Eliz- 


Roxalin Flexible Lacquer Co., 
abeth, N. ‘ 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

American Enameled Magnet Wire Co., 
Mich. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

ae Cable Corp., 420 Lexington Ave., New York, 
ay. . 

General Electric Co., 


Port Huron, 


Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLEXIBLE SHAFT MACHINES. See 


Machines, Flexible Shaft. 
FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FURNACES, Direct-Heat, Electric 


General Electric Co., Schenectady, N. Y. 


FUSES, Enclosed 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. “Tein; 
**Kantark.’’ 

FUSES, Potential 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Il. 
(Surge Protectors.) 


GASKETS, Fibre. See Fibre, Vulcanized. 
GAUGES, Air Gap 


Ideal Commutator Dresser Co., 


1008 Park Ave., 
more, Ill 


Syca- 
GEARS AND PINIONS, Metal 


“~~ Specialties, Inc., 2650 W. Medill Ave., Chicago, 
ll. 
Perkins Machine & Gear Co., Springfield, Mass. 


GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del 
Continental-Liamond Fibre Co., Newark, Dei. 


Formica Insulation Co., 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 
ton, Del 


4638 Spring Grove Ave., Cin- 


12th, Wilming- 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill. 

General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. ‘‘Fabroil,’’ ‘“Textolite.’’ 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
nN. ¥. “*Lamicoid.’’ 


National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“Ohmoid.”’ 

GEAR-MOTORS 


General Electric Co., Schenectady, N. Y. 


GEAR STOCK, Laminated. See Plastics; 
also Gears & Pinions, Non-Metallic. 


GENERATORS. 
GLUE POTS. and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., 
delphia, Pa 


See Plating Generators. 


See Pots 


Phila- 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. 


Elements, Resistance 


See Units and 
Heating. 


INSTRUMENTS, Drawing 
Post Co., Frederick, Box 803, Chicago, Il. 


INSTRUMENTS, Laboratory Standard 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge. Mass 
G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Til. 
2531 N. Broad, Philadelphia, Pa. 


H-B Elec. Co., Inc., 


Triplett Elecl. Instrument Co., 312 Harmon Ave., 
Bluffton, O 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, oe 


INSTRUMENTS, Portable and Switch- 
board 


General Electric Co., Schenectady, N. 


General Radio Co., 30 State, Cambridge, Mass 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Triplett Elecl Instrument Co., 312 Harmon Ave., 
Bluffton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 


Mo. 
Weston Elec! 
Ave., 


Corp., 582 


Instrument 
¥. J., “‘Illuminometer.’’ 


Frelinghuysen 
Newark, N 


**Pin-Jack.”’ 


INSTRUMENTS, Resistance Bridge 
General Electric Co., Schenectady, N. Y. 


General Radio Co., 30 State, Cambridge, Mass. 








INSTRUMENTS, Speed 
Tachometers. 


Indicating. See 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, Insulating; also Wax and 

Compounds. 

Fibre. See Fibre; 

Lava. See Ceramics. 

Mica. See Mica. 

Plastics. 


Molded. See 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabric; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. 

Wax. 


also Plastics. 


See Varnish, Insulating. 


See Wax and Compounds. 


INSULATION, Glass 
Owens-Corning Fiberglas Corp., Dept. M, Industrial & 
Structural Prods. Lab., Newark, O. ‘‘Fiberglas.’’ 


IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Sta-Warm Electric Co., 565 N. 

Trent Co., Harold E., 619 N. 


nena ties 


Chestnut, Ravenna, O. 
54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

Kurz-Kasch, Inc., Dayton, O. 

— Button Co., Washington Ave., Waterbury, 
Sonn. 


LACQUERS. See Finishes. 


LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies & Molds. 
LAMPS, Miniature 


General Electric Co., Incadescent Lamp Dept., 
land, O. 


Cleve- 


LAVA. See Ceramics. 


LEADS, Flexible. See Flexible Leads. 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, Ill. 


LIGHTS, Pilot or Indicator 
Dial Light Co. of America, 134 Liberty, New York, 
a 


mn. fF. 
General Elec. Vapor Lamp Co., 889 Adams, Hoboken, 
N. J. 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. 
Lock Washer. 


LOCK WASHERS. 
and Spring. 


LUGS, Copper 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilsco Copper Tube & Products, 5629 Madison 
Rd., Cincinnati, O. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE TOOL DRIVES. 
Machine Tool. 


MACHINERY, Spring- Making 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, Wire-Making 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINES, Drafting Room 
Ozalid Corp., 354 Fourth Ave., New York, N. Y. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., 
P. O., Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M, Meriden, Conn. 


MACHINES, Riveting 
Tubular Rivet & Stud Co., 


MACHINES, Screw-Driving (Power) i 
Reynolds Screw Driving Machine Co., 612 W. Lake, / 
Chicago, Ill. ) 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 
Electrical Coil Winding Co., 
N. J. (Small.) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 
Cinaudagraph Corp., Magnet 
Conn. ‘‘Nipermag.’’ 
General Electric Co., Schenectady, N. Y. 
Simonds Saw & Steel Co., Lockport, N. Y. 


See Screws, 


See Washers, Lock 


Inc., 


See Drives, 


Olney 


Wollaston, Mass. 


2731 Saunders, Camden, 


Alloy Div., Stamford, 


ELECTRICAL MANUFACTURING 





















MOTORS? 


No. 90. — No. 90 L. 





For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, etc. 





Two Frame lengths cover power from 1/100 to 
1/20 B.h.p. and speeds from 2000 to 10,000 r.p.m. ge Sons up to 28 wound at once 
Voltages from 6 to 110, both in A. C. and D. C. 


The shaft is 14” Tool Steel. Outside dia. is 28¢” on same machine! 


peventing: teem The Cant Ea: Bulletin 105 tells you about the new high- 








We welcome the opportunity of production opportunity offered by the 
quoting on Special Requirements. Duo-Matic Coil Winder. Smoother inserts 
KENDRICK & DAVIS CO., Inc. — quicker transfer — simplified handling. 
ene UNIVERSAL WINDING COMPANY 
P. 0. BOX 1605 PROVIDENCE, R. |. 





MERCOID CONTROLS 


Designed to automatically regulate 


electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or i 







corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 


Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 













~ Name 





W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 






Address 
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Se Sy 


For air conditioning and humidifying. 
Have self-cleaning orifices; 1 to 5 gal- 
lons of water atomized per hour. 


$3.00 less 40% to the trade, Orde 
sample today. 
for water, gas, air, steam or oil. 


Solenoid valves 


Maintain a constant 

level of oil in bear- 

ings, gear housings, line shafts, etc. 
They modernize your equipment @ 
give that added sales feature @ re- 
duce selling resistance @ guarantee 
proper lubrication @ place you a 
step ahead of your competitor. 


TRICO FUSE MFG.CO. BAS 


FOR 
MILWAUKEE, WIS., U.S. A. 
LITERATURE 





MANUFACTURING, Contract 
Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
Tee, W.. ¥. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots & 
Ladles. 


METALS, Colored. See Metals, Pre- 
finished. 


METALS, Laminated. See Metals, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 12 Second, Peru, [IIL 
“‘Nickeloid,’’ ‘“Tint-Metal.’’ 

Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th, 
Union City, N. J. “‘Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Ill. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. ‘‘Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
**Wilco.’’ 


METERS. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Ceecaee meemene Fibre Co., Newark, Del. ‘‘Mica- 
yond.”” 

General Electric Co., Section M-619, Insulating Ma- 
terials Div.. Appliance and Merchandise Dept., 
Bridgeport, Conn. 

{nsulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, TIl. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘“Y-26.”’ 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Division, Eisler Elec. Corp., 547— 
39th, Union City, N. J. 


See Instruments. 


MONEL METAL 

Driver-Harris Co., Harrison, N. J. 

Driver Co., Wilbur B., Newark, N. J. 

International Nickel Co., Inc., 67 Wall, New York, 


MOTOR DRIVE UNITS. 


See Drives, 
Machine Tool. 


MOTOR GENERATORS 
General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, 
Motor. 


MOTORS 
(See also ‘‘Motor specifications for Designed-in 
Power Applications.’’ elsewhere in this issue.) 
Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo. 
Barber-Colman Co., Rockford, Ill. 


Bodine Elec. Co., 2256 W. Ohio, Chicago, Il. 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y (Also Radio Tuning Motors.) 
Delco Products Division, General Motors Corp., Day- 

ton, O. 
Dunmore Company, Dept. 109-A, Racine, Wis. 
Electric Specialty Co., 213 South, Stamford, Conn, 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 
Harnischfeger Corp., 4563 W. National Ave., Mil- 
waukee, Wis. 
Haydon Mfg. Co., Inc., Forestville, Conn. 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 
Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 
Kendrick & Davis Co., Inc., Lebanon, N. H. 
Kingston-Conley Elec. Co., North Plainfield, N. J. 
Leland Elec. Co., Dayton, O. 
Master Elec. Co., Dayton, O. 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 
Signal Elec. Mfg. Co., Menominee, Mich. 
Smith Corp., F. A., Rochester, N. Y. 
Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 
Star Elec. Motor Co., Bloomfield, N. J. 
Victor Elec. Prods., Inc., 848 Reading Rd., Cincin- 
nati, O. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
fo. 


MULTIPLE LEAF CONTACT 
SWITCHES. See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


NAME PLATES 


American Emblem Co., Inc., Box No. 116R, Utica, 
a. E 


Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 


NICKEL 
International Nickel Co., Inc., 67 Wall, New York, 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co,. Waterbury, Conn. 
American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished) 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 


NOZZLES, Spray 
Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 


NUT SETTERS. See Tools, Portable; 
also Machines, Screw-Driving. 


NUTS, Machine. See Bolts, Nuts and 
Screws. 


NUTS, Lock 
The Rattan Mfg. Co., 10 Wall, New Haven, Conn 


OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chi- 
cago, Ill. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic.’’ 
‘‘Levomatic,’’ ‘“Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 


Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Til. (‘“‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller 
Board, Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
‘*Turbo.’’ 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

ie — Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘“‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del., 
“‘Campbellite,’’ ‘‘C-F,’’ ‘‘Peerless.’’ 

Owens-Corning Fiberglas Corp., Dept. M; Industrial & 
Structural Prods. Lab., Newark, O. 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products 
Dept., 230 Park Ave., New York, N. Y. ‘‘Electrite,’’ 
**Densite.’’ 

Wilmington Fibre Specialty Co., Wilmington, Del. 
**Fyberoid.’’ 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica _— Co., Dept. 31, 200 Varick, New York, 
N.Y 


National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

Eby, Inc., Hugh H., 2066 Hunting Park Ave., Phila- 
delphia, Pa. 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

Luxtrol Co., Inc., Dept. B., 54 W. 21st St., New York, 
N. Y¥ 


Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J.. ‘‘Photronic.’’ 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 


PINS, Cotter 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 


PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic.) 

— Insulator Corp., New Freedom, Pa. (Cold 
Mold.) 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y. 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Bettle Products Div. of American Cyanamid Co., 30 
Rockefeller Plaza, New York, N. Y. 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Il. 

Continental-Diamond Fibre Co., Newark, Del. 
‘‘Dilecto,’’ ‘‘Dilophane,’’ ‘‘Celoron.’’ 

Eclipse Moulded Prods, Co., Milwaukee, Wis. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. ‘“Textolite,’’ (‘‘Cetec’’ Cold Mold). 

General Plastics, Inc., North Tonawanda, N. Y. 
*‘Durez.’’ 

Imperial Molded Prods. Corp., 2927 W. Harrison, 
Chicago, Il. 

Kuhn & Jacob Moulding & Tool Co., 1204 Southard, 
Trenton, N. J. 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen. Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
**Phenolite.’’ 

= Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.”’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown. Pa. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del., 
“Ohmoid.”’ 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Ill. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PLATING GENERATORS 

Electric Specialty Co., 213 South, Stamford, Conn. 
General Electric Co., Schenectady, N. Y. 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM. See Points, Contact. 


PLATINUM 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
“*Wilco.’’ 


PLUG & CORD SETS 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
oe Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Ge-Flex,’’ 
“Tell-tale Tap,’’ ‘‘Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 


PLUGS, Attachment 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 


PLUGS & JACKS, Radio 
— Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


PLUGS & SOCKETS, Multiple Contacts 
= Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


PLUGS & SOCKETS, Single Contact 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 
Molybdenum, Platinum, Silver, Tungsten, Special 
Alloys. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Callite Products Division, Eisler Elec. Corp., 547— 
39th, Union City, N. J. 


ELECTRICAL MANUFACTURING 
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“Hold that air!’’ 


THAT was the command when these intricate but 
sturdy little brass football valves were set up. And 
that's what they are doing in thousands of pigskins. 
Besides being a fine milling and threading job, sealed 
inside is a ball which seats airtight instantly when air- 
stream reverses. Just another of those “Peck Service” 
jobs that must, and do, come through accurate, quick 
and economically. 


Have You Our Catalog? 


If not, write for it on your letterhead. A helpful 
treatise on springs and screw machine parts. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 


TERMINAL PANELS 


Terminals, such as per supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


4 2300 WABANSIA AVENUE CHICAGO, ILL. 





LAMINATION DIES 


. For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 
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PORCELAIN 


The correct type and 
i. of a porcelain part 
may eliminate many assembly 
difficulties and failures in 
use. It is our business to 
know the right type, and to 
help with design. Refer 

your inquiries to us. 


AKRON PORCELAIN CO. 
4 Akron, Ohio 





METAL STAMPING SERVICE 


DRAWING La" 
STAMPING =~ 


FORMING a 
aije Small Metal Parts \“\a eZ 
in ey 


Eg Brass, Copper & Steel CS 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


Bx ee 


A Type for Every Need 


DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 










SpeedWay Manufacturing Co. 


. WRITE FOR 
1828 So. 52nd Ave., Cicero, Ill. 
. spracaicn Ase, CIRCULAR 
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New, Simplified 
ae a 


@ With only one moving part, this H-B 


relay is designed for long-life and depend 
able operation 


et eee ee meal ta 
no exposed arc, and dirt or corrosion cannot 
nterfere with its operation High speed 
opening and closing, mercury to mercury 
break, and will operate in any position 
within 45 degrees of . vertical Write for 
information; no obligation 


eee eee ee 


2533 No. Broad Street, Philadelphia, Pa 


Screw Machine Products 
Gi Made to Order 


FROM STEEL: BRASS 
OR STAINLESS STEEL 


SEND SAMPLES OR 


BLUE PRINTS FOR 
PRICES AND DETAILS 


SAMUEL J.SHIMER4SONS 


MILTON,PA. 






OUTSTANDING 
QUALITY 





Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work. Available in acid and rosin core. . . 
various alloys and core sizes gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 
Eastern Sales Office and Warehouse 
DAVID M. KASSON & CO., 264 Canal St., New York 
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METAL CO 74 


4818 So. Campoell Ave., Chicago, Ill. 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 
for Electrical 


Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 








TROMBETTA SOLENOID CO. 


MILWAUKEE Sp WISCONSIN 


U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any ftrequency—General purpose— 
15 sizes—!, to 90 Ibs. High speed—11 sizes—', to 
35 Ibs. Long Stroke—11 sizes 1/4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 


RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 











General Plate Co., Div. of Metals and Controls Corp., 


34 Forest, Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
*‘Wilco.’’ 

PORCELAIN 

Akron Porcelain Co., Akron, O. 


Colonial 
Louthan 


Akron, 0. ‘‘Porcelex.’’ 
East Liverpool, O ‘*Elemite.”’ 


Insulator Co., 
Mfg. Co 


Star Porcelain Co., Trenton N J ‘“*‘Nu-Blac,’’ 
““Thermolain, **Vitrolain,’’ ‘‘Lavolain.’’ 

Universal Clay Products Co., 1540 E. First, San- 
dusky, O. 

POTENTIOMETERS. See Resistors, 
Radio Control. 

POTS & LADLES, Melting 

Dunn, Inc Struthers, 138 N. Juniper, Philadelphia, 


Pa. ‘‘Dunco.’’ 


General Electric Co., Schenectady, N. Y. 


Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
‘*Triplex.’’ 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. 
Pre-finished. 


See Metals, 


PULLEYS, Steel 


Dayton Rubber Mfg. Co., Dayton, O. 


PUSH BUTTON STATIONS. 
Switches, Remote Control. 


See 


PYROXLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pin- 
ions, Non-Metallic. 

RECEPTACLES, Lamp. See Sockets, 
Lamp. 

RECTIFIERS, Current 

RW. Elee. Mfg. Co., St. Louis, Mo. 

General Electric Co Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
REFRACTORY PORCELAIN. 


mics; Cores, Resistor; 


See Cera- 
Porcelain. 


REGULATORS, Speed. 
Motor. 


See Controllers, 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats.) 
Allen-Bradley Co., 1309 S. First. Milwaukee. Wis. 
Brown Instrument Co., Div. of Minneapolis- Honeywell 
Regulator Co., 4466 Wayne Ave., Philadelphia, Pa. 
Dunn, Ine., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 
General Electric Co., 
Mercoid Corp., 4201 


Schenectady, N. Y. 
Belmont Ave., Chicago, Ill. 


REGULATORS, Voltage 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Yambridge, 
Variac 

H-B Elec. Co., Ine., 2531 N. Broad, Philadelphia. Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more. Il 
Ward Leonard Elec. Co., 34 South, Mt. 


Mass. 


Vernon, N. Y. 


RELAYS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
American Automatic Electric Sales Co., 1033 W. Van 
Ruren. Chicago, Ill. ‘‘Auteleo,”’ ‘‘Strowger.’’ 
American Gas Accumulator Co., Electrical 
Elizabeth, N. J S (Time delay) 
Brown Instrument Co., iv. of Minneapolis- Honeywell 
Regulator Co., 4466 Wayne Ave., Philadelphia, Pa. 
Clare & Co., C. P., Lawrence & Lamon, Chicago, Ill. 


Div., 





Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago, 
Til. 

Dunn, Ine., Struthers, 138 N. Juniper, Philadelohia, 
Pa. ‘‘Dunco.”’ 


Eagle Signal Corp., Moline, III. 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Tl. 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Til. 
Hart Mfg. Co., Hartford, Conn. “Diamond H.”’ 


H-B Elec. Co., Inc.. 2531 N. Broad, Philadelphia. Pa. 

Mercoid Corp., 4201 3Zelmont Ave., Chicago, Il. 

Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N & 

Ward Leonard Elec. Co., 34 South, Mt. 

Weston FElecl. Instrument Corp., 582 
Ave., Newark, N. J. 








Vernon, N. Y. 
Frelinghuysen 


RESISTANCE LINE CORD. 


See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,”’ ‘‘Bradleystat.’’ 

General Electric Co., Schenectady, N. Y 


International Resistance Broad, Phila- 
delphia, Pa. 

National Electric Controller 
Ave., Chicago, Il 

Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Tl. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


Co., 405 N. 


Co., 5309 Ravenswood 


RESISTORS, Radio Control 


Attenuators, Fixed Resistors, Rheostats, Potenti- 
ometers. 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

one Mfg. Co., Inc., 285 N. Sixth, Brooklyn, 

General Radio Co., 30 State, Cambridge, Mass. 

International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa. 

National Electric Controller Co., 5309 Ravenswood 


Ave., Chicago, Il. 

























































Ohmite Mfg. Co., 4843 W. Flournoy, 
Ward Leonard Elec Co., 34 South, Mt. 


Chicago, Tl. 
Vernon, N. Y. 


RHEOSTATS, Motor Control 
Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 


General Electric Co., Schenectady, N. Y. 
International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa. 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, Ill. 


Ohmite Mfg. Co., 4843 W. Flournoy, Chicago, Il. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“*Vitrohm.”’ 


RHEOSTATS, 
Radio Control. 


Radio. See Resistors, 


RIVETS 

Progressive Mfg. Co., Torrington, Conn 

Tubular Rivet & Stud Co., Wollaston, 

Waterbury Button Co., Washington 
Conn. 


Mass 

Ave., Waterbury, 
R.P.M. COUNTERS. 
RUBBER, Hard & Soft Molded 


Castle Rubber Co., East Butler, Pa. 


SCREW DRIVERS, Portable. See Tools, 


See Tachometers 


Portable. 

SCREW DRIVING MACHINES. See 
Machines, Screw-Driving. 

SCREW MACHINE PRODUCTS, Fibre. 


See Fibre, Vulcanized. 

SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
York, N. Y. 

Linden & Co., Inc., 891 


Broad, Providence, R. I. 


Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn 

Seovill Mfg. Co.. 65 Mill, Waterbury, Conn. 
Shimer & Sons, Samuel J., Milton, Pa 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. **Sems.”’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 
Progressive Mfg. Co., Torrington, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, 


SCREWS, Recessed Head 
American Screw Co., Providence, R. I. 


SCREWS, Set 
Scovill Mfg. Co., 65 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 
Chicago, Ill. 


SCREWS. Thumb 


Conn. 


Mill, Waterbury, Conn. 


2533 N. Keeler Ave., 


Progressive Mfg. Co., Torrington, Conn. 
SEALS, Oil 
Felters Co., Inc., 201 South, Boston, Mass. 


Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn Ave., Chi- 
cago, Ill. 

SEATERS, Commutator Brush 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 


New England Mica Co., Waltham, Mass. 


SHEARS, Metal Cutting. See Tools, Port- 
able. 


SHEETS, Brass, 
Brass, Bronze 


SHEETS, Iron Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 
American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished) : 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) , 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Tl. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket i 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, | 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Bronze, Copper. See 


and Copper. 


(United 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J 


Handy & Harman, 82 Fulton, New York, N. Y. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
*‘Wilco.”’ 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


ELECTRICAL MANUFACTURING: 


CAPACITORS 


{o> MOTOR- 
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Precision manufac- 
tured to your specific 
voltage, frequency, 
speed, and torque re- 
quirements in diversi- 
fied speeds from 3 
R.P.S. to 1 R.P.H. 


Electrolytics in all ca- 


These hysteresis shaded-pole type synchronous 


motors are particularly adaptable for industrial clocks, 


pacities, voltages, cas- 


time switches, recording instruments, etc. They are ings, mountings, term- 
inals, for intermittent 
available in the same size units for different speeds. duty. ‘ 
Compact and easily mounted, with enclosed coils atl 
Oil-filled paper conden- 
and oil-sealed gear trains. Output shafts have two sers for constant-duty 
service. 
bearings. os 


‘ Write for technical data. 
For performance specify HAYDON. Submit your problems 


for specifications, quota- 
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HEADQUARTERS 


” The more complicated your 


nite the face that Universal can 








insulator design, the more defi- 


















When Grammes’ master craftsmen fill your order 
for decorated metal - all the practical and artistic 
potentialities of your product are fully realized ... . 
We have complete facilities for etching, lithograph- 
ing, embossing, hard enamelling, stamping, wire 
forming and assembling. Your requirements will 
be satisfied, no matter how exacting they may be. 
. Wire, phone or write for particulars - today. 






supply your needs to your satisfac- 
tion. The better quality of Universal 
“Dry Process” insulators hold to 














close dimension tolerances. Send 









your specifications for sample 





and quotation. 
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PRODUCTS COMPANY 


1540 E. FIRST ST. * SANDUSKY, OHIO 










LF. GRAMMES & SONS, INC, 


Wire-Working Machinery 
Wire Mill Equipment 











Sleeper & Hartley, Inc. 


Designers and Builders 


Worcester, Massachusetts 
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SPIRAL 


motets 


SQUARE » ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., 


a 


FORT WAYNE, IND. 





POWREX 


MERCURY SWITCHES 





SLEEVING, Saturated. 
Varnishea. 


See Tubing, 


INSULATION. 
Insulating. 
SLOTTING MACHINES AND TOOLS 


Ideal Commutator Dresser Co., 


SOCKETS, Electronic 


SOCKETS, Lamp 
Merchandise 


SOLDER, Self-fluxing 
— Metal Co., 48 3 


SOLDER, Silver 


General Plate Co., Div. of Metals and Controls Corp, 


SOLDERING COMPOUNDS 


Gardiner Metal Co., 4818 S. Campbell Ave., 
Ill. 


Merchandise Dept., 


SOLDERING IRONS. See Irons, 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 
Allen-Bradley 


Electrical Coil Winding Co., 2731 Saunders, 
_N. J 


INDICATORS. See Tachometers; 
Stroboscopes. 


SPEED REDUCERS 
Barber-Colman 
Bodine Elec. C 
Cullman Wheel 
Delco Products Div., 


1328 Altgeld, ; 
General Motors Corp., Dayton, O. 


Stamford, Conn. 
S. Michigan 


Harnischfeger 


Holtzer-Cabot 
Janette Mfg. ; 
Kendrick & Davis Co., 


Master Elec. 





Star Elec. Motor Co., Bloomfield, N. J. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRING-MAKING MACHINERY. 
Machinery, Spring-Making. 


SPRINGS 


American Steel & Wire Co., 


See 


Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
Barns Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 


Barnes-Gibson-Raymond, Div. of Associated Spring 


Corp., 6399 Miller Ave., Detroit, Mich. 
Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 
Dunbar Bros. Co., Bristol, Conn. 


Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS 
Cullman Wheel Co., 
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STAMPINGS, Metal 
Aluminum Goods Mfg. Co., 
American Brass Co., 

Waterbury, Conn. 
Aptis Emblem Co., 


Chicago, Ill. 


Manitowoc, Wis. 
Waterbury Brass Goods Branch, 


Inc., Box No. 116R, Utica 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Danbury-Knudsen, Inc., 30 Rockefeller Plaza, New 
York as 

Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
> 


Pa 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 
Hunter Pressed Steel Co., Lansdale, Pa. 
Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 
Linden & Co., Inc., 891 Broad, Providence, R. 
Pe ee Co., 17 Virginia Ave., Providence, 
g 


Grand Ave., Chicago, Tl. 
of Associated Spring Corp., 


Quadriga Mfg. Co., 209 W. 
Raymond Mfg. Co., Div. 
Corry, Pa 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 


Chicago, Tl. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


STAMPINGS, Small Non-metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del 

Continental-Diamond Fibre Co., Newark, Del. 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

General Electric Co., Section B-29 Plastics Dept., 
Pittsfield, Mass 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, II. 
Richardson Co., Melrose Park (Chicago), II. 


Taylor Fibre Co., 
Wilmington Fibre 


STARTERS, 
Motor. 


Norristown, Pa. 
Specialty Co., Wilmington, Del. 


Motor. See Controllers, 


STEEL BARS & SHAPES 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
Ryerson & Son, Inc., Jos. T., Chicago, Il 
STEEL, Magnet 
Cinaudagraph Corp., Magnet Alloy Div., Stamford, 


Conn. ‘‘Nipermag.’’ 
Simonds Saw & Steel Co., Lockport, N. Y. 
STEEL SHAFTING, Screw Stock 
American Steel & Wire Co., Rockefeller Bidg., 

land, O (United States Steel Corp. Subsidiary.) 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS. 
STEEL SHEETS, Enameling 


See Sheets, Steel. 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

STEEL, Stainless 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co.. Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Simonds Saw & Steel Co., Lockport, N. Y. 

STEEL, Strip 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished) 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Cold Metal Process Co., 2129 Wilson Ave., Youngs- 
town, O. (Cold Rolled.) 

Granite City Steel Co., Granite City, Tl. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, TII. 

Thomas Steel Co., Warren, O. (Bright Finish, Zinc 
Coated, Copper Coated.) ‘“Thomastrip.’’ 


STRAIN RELIEFS, Cord 
Eby. Inc., Hugh H., 2066 Hunting Park Ave., 
delphia. Pa. 
Q-921, 


General Electric Co., Section 


Merchandise Dept., Bridgeport, Conn. 
STRIPPERS, Wire 
Pyramid Products Co., 2224 S. State, Chicago, Ill. 


Smith Corp., F Rochester, N. 


Eastham Ave., 


Wire Stripper Co., 1727 
Ohio. 


Cleve- 


Phila- 


Appliance and 


E. Cleveland, 








STROBOSCOPES 

yeneral Electric Co., Schenectady, 

General Radio Co., 30 State, 
“*Strabotoc.’’ 


SWITCHES, Fixture 
General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Heater 


N. Y¥. 


Cambridge, Mass. 


Appliance and 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Elec. Co., Schenectady, N.Y. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, 
Allen-Bradley Co., 1309 S. First, 


Barber-Colman Co., Rockford, Il. 
Deutschmann Corp., Tobe, Canton, Mass. 
zs 


Limit 
Milwaukee, Wis. 
*‘Mu-Switch.”’ 


General Elec. Co., Schenectady, N. 
Hart Mfg. Co., Hartford, Conn. 
McDonnell & Miller, 1303 Wrigley Bldg., Chicago, TI. 


Micro Switch Corp., 1 E. 


Spring, Freeport, 
Ward Leonard Elec. Co., 


34 South, Mt. Vernon, N. Y 


SWITCHES, Mercury 
Brown Instrument Co., Div. of Minneapolis-Honey- 
well Regulator Co., 4466 Wayne Ave., Philadelphia, 


Vapor Lamp Co., 889 Adams, Ho- 
**Kon-nec-tor,”’ ‘‘Cooper Hewitt.’’ 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 
Powrex Switch Co., 190 Willow, Waltham, Mass. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, 
Electronic Mechanics, Inc., 85 Hazel, 
Guardian Elec. 


Mfg. Co., 1627 W. 
Ill. 
Ohmite Mfg. Co., 4843 W. 


Pa. 
General Electric 
boken, N. J. 


Radio 
Paterson, N. J. 
Walnut, Chicago, 


Flournoy, Chicago, Ill. 
SWITCHES, Remote Control 


Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Deutschmann Corp., Tobe, Canton, Mass. ‘‘Mu-Switch.’’ 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 

Pa. ‘‘Dunco.’’ 

General Electric Co., Dept. 6A-201, Schenectady, 

: a 
Hart Mfg. Co.. Hartford, Conn. ‘‘Diamond H.’’ 
McDonnell & Miller, 1303 Wrigley Bldg., Chicago, TI. 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 


Ward Leonard Elec. Co., 


SWITCHES, Snap, Heavy Duty 

For Electric Range and Small Motor Control. 
Deutschmann Corp., Tobe. Canton, Mass. ‘“Mu-Switch.*’ 
General Electric Co., Section Q-921, Appliance and 

Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford. Conn. ‘‘Diamond H.”’ 
MeDonnell & Miller, 1303 Wrigley Bldg., Chicago, Tl. 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 


SWITCHES, Stepup 
eer Elec. Mfg. Co., 


34 South, Mt. Vernon, N. Y. 


1627 W. Walnut, Chicago, 


SWITCHES, Thermostatic 
Fenwal Incorporated, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 
SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201, Schenectady, N. Y. 
SYNTHETIC RESINS. See Plastics. 
TACHOMETERS 


Veeder-Root, Inc., 
Weston Elecl. 
Newark, N. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-563, Newport, Ky. 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. 
Mica Insulator Co., Dept., 31, 200 Varick, New York, 
a a 


Hartford, Conn. 
— Co., 582 Frelinghuysen Ave., 


TAPE, Glass 
Owens-Corning Fiberglas Corp., 
Structural Prods. Lab., 


TAPE, Mica 
Continental-Diamond Fibre Co., 


Dept. M., Industrial & 


Newark, 


Newark, Del. 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Il. 
es Insulator Co., Dept. 31, 


200 Varick, New York, 


TAPE, Rubber and Friction 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
i 


TAPE, Varnished Fabric 
Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., 
N. Y. ‘*Turbo.’’ 

General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 
Mica Insulator Co., , Dent. 31, 200 Varick, New York, 
N y. ‘‘Empire.’ 


New York, 


Appliance and 


TAPPING MACHINES. 
Tapping. 


See Machines, 
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| Pulp Products Department 


VIS M I i eee eee 


30 Park Avenue. New York.N.Y. 35 &. Wacker Drive. Chicago. Il | 


STREAMLINE SERVICE 


If You Specify Davis-Made Solenoids 
SPECIFICATION AND DESIGN 
FEATURES 















= 3 naan from a o to 
+ id ompact c ction of 
DAVIS MADE SOLENOIDS. “simplifies 
construction problems. Now made in both 
A.C. and D.C. types and for any voltage. 
Strokes range from 54’ to 2’, delivering up 
to 35 pounds at the end of the stroke. 


LOW IN UNIT COST 


DAVIS-MADE SOLENOIDS offer many manufacturing economies. Let the 
wide and varied experience of Davis engineers help improve your products. 


PRECISION COILS for EXACTING REQUIREMENTS 


Send specifications and details of your solenoid or coil requirements. Estimates 
submitted without any obligation. Samples to suit your exact needs. Write today, 


DEAN W. DAVIS & COMPANY, INC. 


Precision Made Coils for Every Electrical Purpose 


549 W. FULTON ST. CHICAGO, ILL. 


SPECIAL WASHERS 
FO and STAMPINGS 


Send or Phone for Illustrated Catalog 


THE QUADRIGA MFG. CO. 
209 West Grand Avenue, Chicago, Illinois 


3 o el -Jelerey 
eye TS 


FEBRUARY 1939 





























The FIRST SNAP SWITCH 


to combine these advantages: 


@ High electrical capaci 
Operates on both D.C. and A.C, 


@ Operates on forces as 
low as 3 ounces 


@ Operates on movement 
as short as .005 in. 


@ Has ““hair-trigger”’ action 
and wider air gap 


Illustration shows actual size of switch 


If you use snap switches of the 
ASK for a sample compact type in your plant or 


product, you will want to inspect a sample of this new 
McDonnell No. 12 Switch. Its ingenious construction is illus- 
trated above. The special alloy spring (F) on which the contact 
is mounted, is held in contact by the ““Alnico” magnet (E). When 
the plunger (A) is depressed, it presses down the lever (B) which 
is pivoted at the point (C). A roller (D) mounted on this lever 
pushes up the spring until its flexure overcomes the pull of the 
magnet. Then (characteristic of a magnetic field) a sharp, in- 
stantaneous and wide break of the contact occurs. Similar action 
is available in normally open and single-throw, double-pole 
types; also twin switches and other variations. The sample will 
tell its own story of better design, better construction and better 
action. 


a See ee ela) a eer a) 


In Piladelphia 
it's the 


HOTEL atau 


Highly recommended 
by experienced travelers the world 
over for its warm hospitality; its excel- 
lent cuisine served in comfortably Air- 
Conditioned Restaurants; its convenient 
location to the business section; 
and its unlimited parking facilities. 


600 ROOMS with bath from *2,75 up 


DANIEL CRAWFORD, JR. 
MANAGER 


99™ anno CHESTNUT STREETS 
PHILADELPHIA, PA. 



































































































































Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, 


accurate, Convenient. 
Write for details and 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 
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Guardian Elec. 
Til. 


Krueger & Hudepohl, 


Patton. MacGuyer Co., 17 Virginia Ave., 
> 


Sherman Mfg. Co., 
Thompson-Bremer & 
Til 


Waterbury Button 


TESTERS, Coil 
See also Instruments 
Weston Elec] 


SIGNAL KWIXSET 





TRANSFORMERS 


Acme offers a Complete transformer engineering service and 
a production organization specializing in the manufacture of 
quality transformer products. Inquiries invited. Send specifi- 
cations and performance requirements. 


ACME 
ELECTRIC 


35 WATER STREET + CUBA, NEW YORK 








to YOUR needs. 


WATLOW ELECTRIC MFG. CO. 
ST. LOUIS, MO, 


Sales Representatives in Buffalo, Chicago, 
Cleveland, Dayton, Minneapolis, New York 





TRADE MARK 


FROM ROOM TO FURNACE TEMPERATURES 


Strips, Rings, Tubular, immersion, Cartridges, 
Unit Heaters, Air Heaters, Vane Heaters, and 
Furnace Types. Why not ask tor engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th STREET, PHILADELPHIA, PA. 





TERMINALS, Plain & Locking 


Shakeproof Lock Washer Co., 


TERMINALS & CONNECTORS 


American Brass Co., Waterbury Brass Goods 


1627 W. Walnut, 


Wabansia Ave., 


Terminal Plates.) 
38rd & Vine, Cincinnati, 
Lincoln Ave., Chicago, 


B., Battle Creek, Mich. 


1642 W. Hubbard, 


Washington Ave., 


Instrument Corp., 582 Frelinghuysen 


CARTRIDGES, 
STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 


2533 N. Keeler 


Chicago, 
Providence, 


Waterbury, 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End 
Ave., New York, N. Y. 


THERMOSTATIC METAL. 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Il. 

Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

Fenwal Incorporated, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. “‘Diamond H.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


See Metal, 


‘‘Pyrotherm,’’ ‘‘Sensatherm,’’ ‘*Vasaflame.”’ 

Micro Switch Corp., 1 East Spring, Freeport, Tl 

Spencer Thermostat Co., 101 Forest, Attleboro, Mass. 
“*Klixon.’’ 

Supreme Elect. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, Il. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ 

General Electric Co., Dept. 6A-201, Schenectady, 
ee 4 

— Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


Hart Mfg. Co., Hartford, Conn. “‘Diamond H.”’ 
Thompson Clock Co., H. C., Bristol, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TIN PLATE 
American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished. ) 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMER CORES. 
Transformer. 


TRANSFORMERS 

For built-in applications to electrically operated 
machines, appliances and equipment. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chi- 
cago, Ill. 

General Electric Co., Ft. Wayne, Ind. 

General Radio Co., 30 State, Cambridge, Mass. 
“*Variac.’’ 

= Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2033 W. Charleston, 
Chicago, Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Ilseco Copper Tube & Products, Inc., 5629 Madison 
Rd., Cincinnati, O. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Se ae Fibre Co., Newark, Del. ‘‘Cel- 
ulak.”’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th. Wilming- 
ton, Del. 

General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. ‘‘Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a. 2 

National Vulcanized Fibre Co., Wilmington, Del. 
‘*Phenolite.”’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’”” 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
“‘Ohmoid.”’ 


TUBING, Monel & Nickel 
International Nickel Co., 67 Wall, New York, N. Y. 


TUBING, Phosphor Bronze 
American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 


ton, Del. 
National Vulcanized Fibre Co., Wilmington, Del. 


**Peerless,”’ ‘‘Vul-Cot 

Taylor Fibre Co., aevtlene, s 

Wilmington Fibre "id am Wilmington, Del. 
“*Fyberoid,’’ ‘‘Ohmoid 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, 
nN. ¥. “Surbe.” 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blyd., Chicago, Il. 

Mica Insulator Co., , Dent. 31, 200 Varick, New York, 
N. Y. ‘Empire.’ 


TUBING, Varnished Glass 
Owens-Corning Fiberglas Corp., Dept. M, Industrial & 
Structural Prods. Lab., Newark, i 


TUBULAR LAMPS. 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J., ‘‘Kulgrid.’’ 


See Cores, 


Wilmington, Del., 


See Lamps, Minia- 








UNITS AND ELEMENTS, Resistance 
Heating 

General Electric Co, Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 733 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

~~ Elec. Mfg. Co., 1326 N. 23rd, St. Louis, 
Mo. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- 
burgh. Pa. ‘‘Chromalox.’’ 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VARNISH, Insulating 

Acme -Wire Co., New Haven, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. ‘‘Linolac.’ 


VOLUME CONTROLS, Radio. 
sistors, Radio. 


See Re- 


WASHERS, Felt 

Felters Co., Inc., 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., Chi- 
cago, 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton, TIIl. 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, 0O. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Tl 


Washburn Co., Worcester, Mass. 


WASHERS, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Il. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS,Non-Metallic. See Fibre, Vul- 
canized; also Plastic; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Ce- 


ment. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


— _ Co., Dept. 31, 200 Varick, New York, 


WELDING EQUIPMENT 
General Electric Co., Schenectady, N. Y. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl. 

Ideal — Dresser Co., 1008 Park Ave., Syca- 
more, 

Potter -_ Hayfield, Inc., Hemphill Ave., Atlanta, Ga. 
“‘Browning.’ 

Universal Winding Co., P. O. Box 1605, Providence, 
R. “*Leesona,”’ ‘‘Duo-Matic.’’ 


WIRE, Bare 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

ieee Enameled Magnet Wire Co., Port Huron 


Mi 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
“4 Cable Corp., 420 Lexington Ave., New York 


Rome Cable Corp., 330 Ridge, Rome, N. Y. 
Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 


WIRE, Copper Clad 
Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N. J. 


WIRE, Copperweld 

Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N. J. 

General Cable Corp, 420 Lexington Ave., New York, 


WIRE FORMS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


WIRE, Insulated 
(See also Cable, Heavy Duty; Cord, Flexible.) 
— Enameled Magnet Wire Co., Port Huron, 
en. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 





ELECTRICAL MANUFACTURING 





EYELETS—Regular and Special 


WIRE—Pure zinc wire 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 


uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 
“‘Colo-Rubber,’’ ‘‘Nitro.’’ 
Boston Insulated Wire & Cable Co., Dorchester, Mass 


Diamond Wire & Cable Co., Chicago Heights, Ill 
General Cable Corp, 420 Lexington Ave., 
- 


SAVE MONEY ON CUSTOM-MADE SMALL 


PARTS 


for Instruments, Cameras, as etc. 


A 
5 Nas 


te 


SNAP ACTION BREAK 


1200 watts up to 600 volts A.C. 


PRECISION 


@ Our special department 
equipped with high-speed auto- 
matic machines especially de- 
signed for the purpose — is 
prepared to handle your quan- 
tity production requirements 
exactly to your specifications. 
Send us blueprints or samples 
Ask us to quote. 


Address: Custom Parts Dept. 


WALTHAM 


WATCH COMPANY 
Waltham, Mass. 


FOR PRECISION 


i—Heater loads 


USE THE Also inductive loads, solenoids, and relays, 
Yo h.p. up te 460 volts A.C. 
2—Operates on .0002” -0003” movement and 


MICRO 
8 TYPE Z 5—Underwriters’ 


SWITCH *'S 


The Type Z Switch is a super- 
sensitive snap action Micro Switch 
operating on an initial pressure 
of 82 ounces. Gives a clean, fast 
break even on extremely siow 
operation. For thermostat, flame 
and fan control in AIR CONDI- 
TIONING; in metal housings for 
limit stops in MACHINE TOOLS; 
for thermostats in INCUBATORS; 
for controls in INSTRUMENTS; 
for stops in BUSINESS MA- 
CHINES; and hundreds of other 
uses. Write for specifications and 
recommendations. 


BE uicro switca 


3—Can be used 
sistant. 













480 LBS. 
aaa is) 


Capacity of scale used in test: 
500 Ibs. Lugs used same size 
as shown below, for #8—#4 
wire range. 


5629 MADISON ROAD 
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P. 
x 11/16”. 





New York, 





1%, to 2 ounces pressure differential. 
in any position—vibration re- 


4—60 or more snaps per minute. 
Laboratories listing and Ontario 
approval. 





1 EAST SPRING STREET (G2 CORPORATION 


HERE’S PROOF 


You can depend on ILSCO Solderless Lugs 


to grip wires securely—against as much as 


480 LBS. PULL! 


Dept. EM 


ILSCO COPPER TUBE & PRODUCTS, INC. 


CINCINNATI, OHIO 









General Electric Co., 
Merchandise Dept., 
ton.”’ 


Section Y-8195, 
Bridgeport, 


Appliance and 
Conn. ‘‘Deltabes- 


General Electric Co., Dept. 6-201, Schenectady, N. Y. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Rockbestos Products Corp., 735 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
7 


Rome Cable Corp., 330 Ridge, Rome, N. Y. 


WIRE, Magnet 


Acme Wire Co., New Haven, Conn. 
“‘Cottonite,’’ ‘‘Silkenite,’’ ‘‘Paperite,’’ 
**Heatex.’’ 

American Enameled Magnet Wire Co., 
Mich. ‘*Vega-Chromoxide.”’ 

American Steel & Wire Co., Rockefeller Bldg., 


**Enamelite,”’ 
““Celenite,’’ 


Port Huron, 


Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
‘‘Cotenamel,”"’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 


General Cable Corp., 420 Lexington Ave., New York. 
. ¥ 


Section Y-8195, 
Bridgeport, Conn. 


Appliance and 
“‘Deltabes- 


General Elec. Co., 
Merchandise Dept., 
ton.’’ 

General Electric Co., 

Rockbestos Products 
Conn. 

Rome Cable Corp., 

Winsted Division, 


Schenectady, N. Y. 


Corp., 735 Nicoll, New Haven, 


‘‘Rockbestos All-Asbestos.’’ 
Rome, N. Y. 
Winsted, Conn. 


330 Ridge, 
Hudson Wire Co., 


A 


Size | 15/16” x 


Type Z 








Jun Cleveland 
HOTEL HOLLENDEN THE NEW SECOR 


Ju Columbus 
THE NEIL HOUSE 


Jn Alrsun 
THE MAYFLOWER THE JAMESTOWN 


Theodore De Witt, President ¢ R. F. Marsh, Vice-President 






























WIRE-MAKING MACHINERY. See Ma- 
chinery, Wire-Making. 

WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J. ““Tophet,”’ 
“‘Cupron,’’ “‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,”’ * "Radio. 
carb,”’ ‘‘Radioalloy.”’ 

Driver-Harris Co., Harrison, N. J. ‘“Nichrome,’ - “Ad 
vance, *“Hytemco,”’ *‘Nilvar,”’ “*Mag no,”’ ““Comet,’ 
“‘Gridnic,’’ ‘Radioohm,’ ““Ohmax,’ ‘*‘Midohm,’ 
“‘Lohm,”’ ‘Lucero. 

—— ‘Wire & Cable Corp., 710 Main, Holyoke. 
ass 

Hoskins Mfg. Co., Detroit, Mich. “Chrome, 
“‘Copel,”” ‘‘Chromel-Alumel.’’ 

WIRE, Round Edge Flat 

American Nickeloid Cce., 12 Second, Peru, Ill. (Pre 
finished Metals.) 

WIRE, Welding 

General Electric Co., Schenectady, N. Y. 

ZINC 
Sheet, Rod, Tube, Wire, Anodes. 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre 
finished. ) 

New Jersey Zinc Co., 160 Front, New York. N. Y 
‘‘Horse Head.”’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 





Gits BROS. MFG. (Co. 


25 yearnt of nl cupre experence 
1840 S. Kilbourn Ave. 





AT DE WITT OPERATED HOTELS 


The Hotels that Check with Every Travel Standard 


Jn baleds 


In Jamestown, N.Y. 
THE SAMUELS 


and 






















































RHEOSTATS 


that give Longer Life 


Ward Leonard plate type rheostats dis- 
sipate heat more rapidly by radiating it 
from both sides. Thus hot spots are 
avoided and resistance elements, insu- 
lation and contacts are not subjected to 
destructive temperature. That 
is why Ward Leonard rheostats 


live longer. 


Ward Leonard 
Ring Type Rheo- 
stats are made in four sizes. 11% 
to 4 inches with ranges from 25 
to 150 watts. Bulletin No. 1105. 





Available in 6", 8" and 13” 
sizes in wide mountings and 
resistance values. Send for 
descriptive bulletins. 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC CO. 
34 South St., Mt. Vernon, N. Y. 


Please send me folder containing descriptive literature. 
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WE CAN GET SEVEN 


FINISHES IN THOMASTRIP 
- an 








Thomas goes farther than merely 
making cold strip steel of the proper 
gauge and temper. They have, in 
addition to bright finish, six electro 
coated finishes to meet cost saving 
specifications. With these specialized 
products, Thomas Engineers have 
solved hundreds of production prob- 
lems, improving quality, reducing ex- 
pense, or both. 


Send for samples or ask our repre- 
sentative to call. 





o Oy, 


ster €D sreer 


Bright Finish Uncoated 
Electro Nickel Coated 
Electro Zinc Coated 
Electro Brass Coated 
Electro Copper Coated 


Electro Bronze Coated 


a edd ee 


Specialized Producers of Cold Rolled Strip Stcel 





SIMPLE 


WAY TO PREVENT 
BURNOUTS 


in Fractional Horsepower Motors 


KLIXON DISC-OPERAT- 
ED THERMOSTAT HAS 
BEEN PROVEN BY OVER 
1,000,000 SUCCESSFUL 
INSTALLATIONS ..- - 


The Klixon over-heat protector is the simplest motor 
thermostat you can find. Free from complicated or other 
parts that might wear and cause failure, a Klixon Thermostat 
is operated by a scientifically calibrated positive-acting 
thermostatic disc. It breaks the circuit the instant a 
dangerous temperature is reached. While protecting, it 
permits safe peak operation of motor on starting, cycling 
or continuous loads. Moreover, it compensates auto- 
matically for ambient vs. load conditions. 


Used, during the past ten years, in more than 1,000,000 
motors, Klixon Thermostats have been thoroughly proven 
for their dependable effectiveness. They are economical 
to install—are low in cost—come with manual or automatic 
reset—and can be used in any fractional horsepower, single 
phase motor, 110 and 220 volts. 
information. 


SPENCER THERMOSTAT CO., ATTLEBORO, MASS. 


Write for complete 


TRADE U.S. PAT OFKR 


Once A gam ve 


It’s KURZ-KASCH 


Not by accident have so many manufacturers turned 
to Kurz-Kasch for a wide variety of plastic parts. Like 
the American Thermometer Company of St. Louis, 
for whom Kurz-Kasch is making the oven thermometer 
dial illustrated above, they know that here is the No. 
1 source for perfect plastic parts. 


You too should take advantage of Kurz-Kasch facili- 
ties and skilled workmanship. This long established 
company has the broad experience, the mechanical 
equipment, and the trained personnel required to mold 
any plastic part out of any material. 


For long runs, unusual sizes, and deep drawn pieces, 
give Kurz-Kasch the chance to quote you. Many 
stock dies available without charge. 


KURZ-KASCH, Inc. 
Dayton, Ohio 


Branch Sales Offices: 


NEW YORK, CHICAGO, CLEVELAND, LOS ANGELES, 
DALLAS, ST. LOUIS and JACKSON, MICHIGAN 
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MOUNTS 
IN ANY POSITION 


ESC he dt yl dl 
bearings, and positive lubrication seals, operate 
UNA et 
more gearhead motors in use today bear the 


MASTER name, than all other makes... COMBINED. 


THE MASTER ELECTRIC COMPANY 
DAYTON, OHIO 





@Which would you rather have—electrical steel in the 
scrap pile or its value in money in the bank? 

The sooner you do something about it—the sooner that 
money will be yours. 

Take a look in your scrap bin. See those punchings cut 
in half? That’s where the sheet ended. See those long 
narrow strips? That’s where someone slit a wide sheet 
to make narrow widths and had some left over—too nar- 
row to use but still too wide to scrap. 

Your scrap pile can tell you a lot—but the most impor- 
tant advice it can give you is—investigate Republic 
Coiled Silicon Strip Steel. Easy on scrap because ends 
are few and far between and you buy the width most 
economical. Easy on dies because it is annealed free 
of hard spots and has no loose scale to clog and cause 
damage. Easy on assembly labor costs because punch- 
ings made from it stack flat. 

Better look into this, don’t you think, and realize 
more of that expected profit. Write Republic Steel 
Corporation, General Offices, Cleveland, Ohio. 


GRADES 


Field -Armature- Electrical 
Special Motor + Special 


Dynamo « Transformer 


i 
REPUBLIC | 


REG. U.S. PAT. OFF 


UNION DRAWN STEEL DIVISION 
NILES STEEL PRODUCTS DIVISION 
BERGER MANUFACTURING DIVISION 
TRUSCON STEEL COMPANY 
STEEL AND TUBES, INC. 


; N 


COILED STRIP AND SHEET 





